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froataoxrt :o f; e^S-dinit^oensoio ao-icl w iiti w ^ i din
32js stability of telogen atoms or- nitro groups ; 
attached to the bensone nucleus of aromatic confounds
la influenced by the nature and mteer of other groups..; 
present' in the same nucleus# temoaootear** or nitre- - 
bensone* teere no other group is present to influence 
the oaiben*otorino or. oarbon-nitrogcn bonds* ■ tet ’ :^. 
chlorine atom or nitre group is not easily displaced# . ’; 
dilorobensent is umffeeitd by prolonged boiling with , 
alcoholic:: or aqueous caustic alkali or 'heating with ' 
TOCKjhia or arMnes at elevated temperatures*. iMais in 
Barked contrast to tet boteviexr of simple alkyl had- .- 
.'Mas to those reagents* Ite displacement of' clilorine 
..te'chlorobemens can. be. effected only’by the. action, of
o
an excess of 80$ aqueous sodim' hydroxide .at :5O0 » to 
give phenol’ (ley#r^Bergius*.'Ber*1014.f 1158)« 'In tea 
'presence of copper salts the teLogem^ stesi ban..bo ’ ra~ 
placed byihe 'amino: group' by-long' heating, of tee
- .:-■■■■.-■ < ■ ■ ■ ' ; -YV-; ■ ■',■••■.. : ; O
cMoiteenstno wite e5 "^.agu©6ua ©mania at- iso-soo wader 
pressor®*■' to' give aniline'XA*0 ^%A*»|)»E#P*2O4Ddl>' *; •
Bodtei meteoxide'.iii. boiling meteyl-:'ateohol 'tea m- aote 
ion on noAiotelogemted bensenes*'' la contrast to teis 
teerteess;.of cMor-o^-or teomobeiiaenea towards tee 
Mider anionoid. rorgcitsg tee-halogen atom can be: -
very easily displaced by tea use 
of tee strongly meXeopfcdlia metallic ikgaoslum to give 
tea normal Origqard reagent#
In lit® meaaar tet xdtro group to xdlxteonson® 1#
firmly ritr steel to tee xexoXeras and repXencaeat of It is
. - , . . . .  . . v . ■ 
usually effected by deduction of axilfea m l  esabee^ icat;./:'
diesoiisaticn* Boiling of niixteax&cne witte eteyl alcoholic
potash gives esc:ybm»ie M t  docs not rapture tec carbon* ■ -
nitrogen x l . (S tate* y#pn*1,86,03)# Heating -With © olid  - . '
potassluat Xydrsrddc produces not plr aol,but e-aitropbcaoX, ,
a  r e a c t i o n  t e i t e  c a n  b t  p l a i n e d  b y  t e c  c l c c t o n - a t t r a a t i a g  ;
character of tee ultra group, creating an electnon deficiency
on tea adjacent carbon et« of tea benzeao mclcuc#: Attack.
by a molcopMlla reagent results in tec mbatitatioa.Et.:
tee orteo position {r/atooa, 2fcdgra 0* carles ©f Organic Chaaio*
I f f ? ,  60)■..*■,;■- r *  „ -
A '  MOt
0 l"'
,. A direct c ctecau* of tec nitre grri> for any ; •'. 
oteff group is difficult- to effect but tei iiitraclxction 
of n m t i t e  p u n s  or other .groups lute tee fccasca® mclcusf-
renders tec rabciltutica lesa difficult# teiuis true aloe 
of' tec hdegcnatod
THb stability of substituents in tec 'hmzm® vixtQ
is modified most ncr&adLy by cuto groups £43 *GST» ~10a*OT& j
•ODD# 5&e caiman, cto&wteristics; • of tooso fittwpa mt , f
crjbstitaents to  too beasaa® nucleus is  moto^dtoeciivo ; ■ - J
inftoemo on a lte rin g ©XoalwpMllc gpoupa* to torus of tie ' j
electronic toooxy* ilia aata directing group is eXocixm^ ■ |
attesting aid m  creates electron deficiencies at too
■» L:
ortoo m d para positions# xXect^pldlia groups toad*therefore* 
to aiter too acta position uito its relative excess of electrons*! 
However, to reactions uito laeXoopMXic reagents, cud as 
caustic coda* ennouia, or sodium moltoxida, the tofluanc© 
of toesa csmo groups is largely* if rot v&olly* exorcised 
on too ortho eaA para carbon atoms *tocrc toaro is, a deficit 
■#f electrons# liras, nitoabeuseno undergo as nitration:; 
mainly iif toe mcta posltito* tot too nitro groups of mota**- 
dtoitxtoaasone tom? m  more reactivity iotrords mcleopMXio 
reagents than docs too ^ i^ile'aor^rdtitoonxous#^ lnfroduetiou f
of electxo^attractdag: groups to too aeta position dots |
•■■! ■ ■ ■ ■ t • ■ . , I
not facilitate atoango m mtdenn of l^ogenatad and ' I
■ * ’ I
n i t r a t e d  b ca ae& e  n u c le i#  ■■';;: ■ -■:V,'i •■' -  ; :p  I
t o  m a rk e d  c o n t r a s t ,  t o o  ■ p rO o ^ n o o ' o f ' ’;t o o  t t e c t r p n i  ' ' I
attracting groups to too ortoo or para pg&M im  m d it lm  ■ |
• i •
greatly too ctsbiliiy of 1
T1m8j& * m d p^dtoitrobo^cnos readily roact wito boiling - I
aqueous pafcDoiun lydroxidtto give a* luxd 'p-nlln^ plxsols I
CLtobetoelaori ■ Bari 1I!?S*' XX* XXISf. Mbxy do ■Bruyn,BlanlC£mia* [I
Pec.tenraax eMra#dos Ptc/a-Baa# 1804*13, 181)• ‘p^initro** 
bcaascae on tre&toani with etliyX alcoholic caustic _ potash •'• 
Civos p^ BiteoplianetoXo (Lobry d$ Bruya* Bee *tray • chin# tes 
rays^ Bn-s * 1x394 9 3.0 *132) i rMlsb treatment trfLth rrrsonia or - 
onlXino replaces one nibro grocsp by in,, cr IX2?Ii (CiCferjich* 
Organic Cfocn&ctrjr of llitmyon* 10371 233)* In oil these ,-,i> 
cases, one nitro cro&p in the ortho or para position .y.,;*:;; 
tdLtMrox'ia electrons ffrcn tU© moleu-s this rca!:oitins the ■' . 
vonainfc^ caAon?*nitrojmi bond* 33to© is no recorded ease 
of both nitre ^ roaps being r@pla.aod by entering onions* ;y, 
fh@ ejected nitre union ccs&inoa with an available proton:;,:, 
or fro© cllcaXi mbal cation to yield on olectricoXXy ncatrcX 
s y s te m  i  ( . .; ,,
Xn pr-nitrobcmsenitrilo* the (XT grcrp possesses a,;:,; 
atronior ^ ectron*attraotin0 power than the IB z.groan end it 
is the rdtro group which is displaced by onioroid reagents* 
g ^ n i t r o b o n s o n i t r iX o  w i t h  n o d i i n  n e t lx o r ^ lo  i n  m e th y l,  
alcohol or cod&asa etherddo, in  ethyl alcohol protases 
o r  o p o t b o ^ b a i s o T i i t r i l o  r e s p e c t i v e l y  ( B i r g e r ,  B o a #t r s r . a M s j * ; .■ 
1399* jyjt 335)* A fu rth e r s trib in y  csan^Xo o f  t ic  ersa w ith
$trMsfx & czr3x&&$ grcap oca displace a u ltra  group m s  g ftrm  
t r /  LObxy da frapa  (2ac« trav#crfbuXCOD* £s2C3)* ttougk i t  la  
oalX la co^aratiiraXy recent tinea tfosS ea eipltaatioa of-ft •:.■•»■
tlao rosialt of tl'wo osarrlaoat fcoa I>eoa foxtliaoafcg# It iraa 
c&oraa that* la ctfgX rlcclsol' 0GXaiioa$ ^dixiltx^Xonscne 
coMld bo^ crxotlil/ coaYorfccd to D^xiltro^C^otlio^^^oid.triXo 
Hio ootica of potoosiua cpzaife# XXe corfoiaod effc-et of the 
fro aitro ^ reapo crccica ai olootroa deficiency on 1Xa vicisa,3. 
c:ai;oa eto^ * m tXdfc tlio &*axiIcX£Lo raoleoplxiXia c^raido 
csilcao cator the nolccalsr to give C^C^llaitro’boaso Jttralo la 
rZ'SQli$ in ita tars* thr e^aiido groin cs&erts cn taflacaoo ;
oa mo o f t&o xCTing groups tlildh reaaXts la it
plac-saaat l?y e tho ry l saigas 1
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CDcv.vj?* rxcctronic tHtfioiy of Ci^ndo C^ rsistrjr*
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52h© presence of nitro croups in the bensone nucleus 
has a narked effect on the stability of the carbon-^olosen
bonds In in© ortho end para positions* tfaoreas nonocMo^, 
b^isams is extrmeXy stcKLe* ^nitrookXorobQ^iscno end
2-nltro cthlcrobensene ore converted into the corresponding 
nitrophonols by fce&tintu vjith an excess of squares caustic 
aocla {ll^sXhgz&t{LatceMnow» J*I^S3*Hiya*Clicn*Soc* 1070 .^ ,
2 ? 1X3)9 into nitreanisolee by dilute* aqueous*
c? ethyl rXcohelic potash (Brand* J*pr*cMsu 2 * G7 * XiG )* 
into nitrotMopkcnoXe by trectaont with sodlwst euXpMdo ./,., .; ., 
in trleokeX XBXarkrrxn* r;cc#trcvV*obfc*X9COj 2 h 072)* 
and into o«* end |>nitxmot!iyXan:tlinos byN reaction \siith ^ Vi
o
mthylsnine in cXcoliol at ICO (BXaJtkama*Bsc«trsv* chisu ■
Xrti?0'si * a»s?&*5. tine percentage of fx** end ^ nitrobrom**'
bonoencs thick tro converted to nitrodietkyXaniXinca by 
treanoui irtiii diotl^ daniiit mt XSS °fer 4 $/3siwiee arc 73*7%* 
0 *0®  and Si*® {ya0o^ nfft«T*I&aa0*Pl^ e*CSi!?n*Ooo« XS9?t3 U 
€00j !IiakM:-ottc€i| Bc&cticas of Crfanic ;€e^po®d0*X$43|?0)i 
did these reactions chow t&o activating effect of ortho 
anl pnrn nitre croups*
• *•...•? It is pcris&ps ritli 2f4^diMtrp#Xorob®ao2ie and . ■ 
2|i9G^ trlniirocliXorpbenrcrc tXtb the infXmancc of nitro •> 
Croupe on ceniecn^ liaXogcra bonds Xco bean most cXoaaly itndiod 
end hero their investigation fcrc b^n eortonded to reactions. 
invcAving tertiary i r a in o n *’ trimitro-obXoro**' :f r  tri^- ■
nitrobroriobonsoi!>C0f the IhAogm atA i behaves like flmt $£\ ■
?rn ceid clilcrido touarcls aXkcllsf enxoaia* end cntooa* ,■
Verm* aitota alkali readily fields picric acid vdlth 2 j4 f6- 
txvlnitroclilorot}cmc:iO| toilet &n?amia gives 2 *4 ? tritotro~ 
cmiXtoo (Clcrasi| dVpr# cMa» Zt X *!&>)* too halogeh atom 
can also bo replaced by @u& groups as -OP3i by trcataomt* . 
wife oodtoa phcxsate* «C by too action of hy&^iae* and' * 
by SOo.Pb toto suXphisdc acid to alcohol 
Ber* X3CX, £4 | XldX)*l7ito 3 14 1CWtriaitrobro*'3obanscaQf not ■ 
’cnly the halogen atom tot aloo one of too nitro crroupo ant 
replaced* by too action of sodium matoeocide to metoyl alcohol 
to giro 4 10-dtoitrorooorctooX dimethyl. ether 1
HeO
.; : ’ ■ { G a ia #G e a 3 c ttP .1 3 C ljr  6 X t  i f  3 0 7 } *  .
In toto clxo* both toe intone bromine atom,end too ropXuceehXe 
nitro group art activated by one orto® and eno pam nitro 
£yroup*i1ie displaced anions arc recovered as eo&ta LrtniXo
. ft ■ ■ ■ ■ ■ ■ , .
and eo&to nitrite* .
too reactivity of too chlorine atoeton 2^^dtoitroeliloro^ 
heasens ben long boon token adventago of for the proparatton ■ 
of.dii&irrtoonyX derivatives of compounds otherwise difficult 
to obtota*$he case of replaeascnt of toe cbXortoe atom is ..-
anot eo ecrlceS r.s in  the cose o f  p ie r j'l d ilo ri-ia  'oat nevertheless
d iM t r o e lx le r o b a a s e r io  tn & o rg o e r i l i t a  i x m s l  r o e c t io B s  v d t f t  re a g g ^ & s  
raoli as ollcsd&os* acnonioj pxiacsy and ccooadccy’ scsiaeo to  
givo dtaiteBliQiiyX e iTOonj&irx© &ad subotitatsd
diBltroiXionjlralrios^ EgC^ iait^ oliXoin^ riOmoiiO contains too 
pjownn -o ic a  ore crprXIo c f prodsotng aa eXcctrs^aiXic
centre r£ one of toe cea*jcti £toao effect) * Imt eo the ,
ccdfo in dco  ettcclied to a oKUx'Ibo &to% capdXe of • . '
cs&ot&og ts a sfcc&Xe m lon$ Uion tfcsr diXoriao atoa em  X>& * ?
r e:\Laced "bj axloBO of loos electro*; offidt^ (Ho del:* docrtraaia 
Intexarotatioaxs o f Orgesiie C&oslsti’y* XD49, 377)» to  
dectror&c ropiX’Gontction o f the rccetiQa of r^diaite* . -'
G&lQrchozzcm cad coatost sael&codcte* fo& iastas&o* is  c;a fo lio ra i
+- ^-1 a. C|
ONON
Xu its , t’xra the nothosiyX c f  the re a d ta r t  ciB itx^aniaoio  
d co  fsXXei under the octivct&Sg influence o f the tuo a itro  
groupsf d d  i t  oca ho rex&ucod h j  l^cbxrjrX ions o f s t i l l  
loco e le c tro n  c f f ia ity *  S&c ccso o f : 7X00X73X0 o f  f  »4-diidtro^
i  ■ . : , ’ ■ - ■ •'’ • ;  ■•■• r  : I. ... , ■ : ' _  . , , . , . . . .
cnisole is  aorXoCXy d iffe re n t fro  1 t lic t o f Hie uasototitutod : 
irefhjX ether*
Sto XoMlitj of tho dXoriae ato 1 under the iafXixeaoo of 
too ottro gro^ e M$ jrowi a useitai icol la cranio' ■.
diemistry aid lias | for instance, bemused fox eonflgcmtion- -
. detereiining w ith isonerie osdnes prf^|1^4SBk»al£l,
J*C .0* 2»J», JSg, 1000, XC9X)»
lyridino and 4ther te rtia ry  esainca Isaw beau,
to effect the breaking o f a esrbox^l^ogea bond whero that
bond is  mider the influence o f one o r nom  eX ea^n-attraeting
groups* In  p irrticu lar, tta  reactions o f 2t4^dinitnooM,on©«* ■
beaseao with toriiasy mines baa boea cetouoively studied*
ifongoriclxtm {Bar* X8D9* j|gf 0571 ) was the fit@b ’to . \
notice the prediction of a no i eoqpotnaA by irorming together
•%
tf 4^Jliiitiadilor0bmseaa idth pyridine* Eta work, was ■ 
octaded by others, nsMLy by Eineka (Sinclcot inn# 1904, BHOy 
OGXf Z in a lm f llausor, M oeXXer, t o «  3 9 0 4 , S3 3 , COO5 finclce,
■ Weiapfeming, J*pp*#rf2i* lOOX* lit 1C, 10}*
Pyridine consists o f a conjugated eye ten o f oisi 
if~  electrons as .in ben&oae, but the fleatroil. © ffiis ity  o t  'tho 
nitrogen &tass being greater then that o f tbo carbon, tto  ■
4 ~ electrons tiftd'te cluster guwnd the nitrogen atom* Thio 
om be. ccyiarex with 'the state,of nitrebmsme 1;
to# strong attraction, of to# dirogen atea tor 
electrons explains ©any of the reactions of pyridiaef reactions 
which $m in many cases parallel to those of mltrohmzmMf 
m i  for the sons reasons* In too eaaa of pyridine* toe 
centra of attraction for toe electrons is to toe nucleus 
itself * m d  m t external, to it as, to nitrobonscao {UdorfitM* 
heterocyclic Compounds, Vol*l* 1950, 400)* toe effect is
j . \>
too octc to each, howeverf it is to create centres of 
electron deficiency to too ©rtoo m d  para positions, 
to give too nitrogen atm  a qaasl^onionoid character*. '
pyridtoa beh&vea as a te r t ia ry  m ine to  th a t i t s  
re a c tio n  arc characteris tic  of m ine eoqpoonds containing  
too unshared electrons on toe r&irogoa atom* to#  to iX ily  
o f toes# too electron# to take p art to reactions is  
shorn* for instance* by toe fb xm ticn  of pyridine oxide* 
where toe nitrogen electrons are donated to toe oxygen 
atom (lleiscnheimtr, Ber* 1926*'(32,* XS43)* like otoer 
te r t ia ry  m ines, pyridtoe readily‘fonas quatcurnory m in im a, 
salts with to© lower alkyl halides srd end diallqrl aslpimtis*
.... r '  ■ ' ■ . , . ! <
Pyridino matoio&tde is prepared simply by nixing Aazid 
nctfcyl iodide oa d shows all to© usual properties: of 
salts (Lange, Bor* 1055* IS, M 38j Prescott* JVA*C*S*
1826* JO* 21)* toa quaternary pyridiaiuza c e lts  are usually  
crystalline solids which decompose on heating* m i form 
oondnettog solutions with water* to# halids atmm c m  usually
b© removed by trccsamt with mist silver oxide, bo 
.give to# corresponding alkyl or aryl pyridintoa .hytoMdes 
(Sidgaick, on c i t  * 23)*
If. pyridine is allowed to react with a cos^omd 
containing a labile chlorine atom and alydroxyX or, . 
a carboxyl group* too result is a class of compounds toon 
aa pyridine betaines* too hydrochloride of 
prepared by boating together on a water-bato pyridine, ■ ■
and cSftorseetie acid ( 1Tongerichfoaf Ber* 1822* 1281)*
this sslt treated with xsoiei silver oxide gives toe : v 
fees bstcine ,i . \,  ^ v. p
^Sa-O 
—  — ^
1ST CJ.
CH.COoh
N '
c H-3 C-oo
V; ; . tot a rltteriou structure of tola compound puts it,/ 
in too sane class as jttotalzui itself *• toe toteroal salt ; 
fomod by tot action of xsiist silver oxide on . toe prefect 
of toe rotation between trinetoylaidnii. and tolorccetic 
a c id  i ' ;  ■ ■ v
; "■■' ; A 1ro ■
— ^  C CS"3^&*<? 3 .^ 3 ■*“
:, t o ©  p y r i d i n t  b e ta to o s  a r e  / s o l i d  .h y g r o s c o p ic  ■'.■ 
c o r ^ o m d s *  r e a d i l y ' i o l u t d c  t o  % a t c r *  t o s o l i f i L e  ' t o  m o t
ox^cmo &oXv£&t$* m d t o 's d t a  w ith  acids# ■ : ■.
T $ tiQ ± m $. faex%0fo re t cm  1)0 used to  ‘ ascertain  -  
ishether o r mot a  given atom o r uroup fa  a o o ^ u n d  fa  . ■ :
Icb U e* provided th a t th a t atom or group la  capable o f 
csdtifag  as tfoa rn ioa o f a strong acid* Passcgeof mstbsrl bromide 
through a cooled solution o f pyridfaSf fo r  m m ple* resu lts  fa  ?! 
the foroatioxi o f I?-Jset2igrX p^Tidfaaxm bromide ( f r o ^ r id ^ i  ,
BlelxL*, dXfa*Chem*Soa* 1337* 19r  ^63} *faraogras sa lts  are  
foraod w ith  s s ii^ r  other a l^ r l hofado0*teoataoat w ith  moist;:;-;::t , ' j
s iIv o r oxide produces tlis  l?~aXk$X ppridfaium fcydroKi&eSf 
©face »  iVoc- cmboa^rl o r l^droaqrl groups are a va lfah X f, . 
fo r  betafae fo ^ a tio a * Other eompoim^ w ith  la b ile  Imfagea,,. 
atoms th a t cm  bo displaced lay treatm ent td fa  psrridfao are ■ ■ ■ |
Chloraeotonc, bomsyX chloride and broom ocinic
betnfaa fom od fre a  the last-named baXogmatsd d ie is ^ o i^ ib  ; 
acid is  capable o f reso lu tion  fa te  ox>tiaal isoac&’s i v - j
I
c 5 H 5 Ni
C y H y N  ■ -■■ 1 : ' '__■ :
— —>; *  C H • c o o
c h %c o o h  * ■■•..:■■■•-; •■; ;
, ■ ■ c h  ^ c o o h  .
j Clictn* Sent# 1000$j&t ~; 1011}#
; V eaibon-lxalojciii bonds fa aromatic compounds a* .
, ■ . • :i - -; -• •'  • • : . i
b la b lX i Jjclegt % atom can bo broken fa  a  s im ila r s&smer w ith  ■ 
P3?rX&fas m d i t s  horioXogaes* Sf4-bfaitrocl^OTObcas®a^ ••
' reacts readily; on warning "with pprtfaM t .to- g iv e :a  ■
s a lt I ■."■.' v  .< • :. ■ ,. ■..•. ; ; . .
- • • (Sixfce, t o u  X$0 4 * £5 2 , £G1 ) •
& e  brorsi&e and iodifio maXo'paea are formed ta .& ■. ^
s i m i l a r  saaaor tdtJi d ix & tro b m n o - *  m d  d in i t r o io d o - b a n s e a o #
Picxyl cblorido reacts idtli pyridine to £ivs X>2 ?4 sC~tPi~ ■
i^ l^ plimpX^ ppridlxtiasi o x & o ri& a i ( IT e d o Id n & j i t a u  X D 0£*rxS h£G £)
5 It rauld ■ appear that tho • effect of one mitro group oirt&o: ■
or pare, to tiie bclccsa atom in mat aromatia cc^cund is
not sufficient to activate tfce fcalogca atom to reacVi&iii- ■
pprMiae* Bsrsolie and XtotCGkoff (Amu X0XXt X?§)i' -
bowvop $ >e&o*ro& that two nitre groups ortho to a h s & o g m
atom give tbe ncoccosry v*c&crt±B£ to Uto ccrtcz^taXo^on. - •
*
lord* S iC ^ X J iid t ro a b d o ro b m s o n s  y i e l d s  t& a  S f ^ d l n i t r o p t i ^ y X
p y r i d i n l i r a  chloride* ’
Sinclo m d  M s  couriers ahov/od 1&&t*&3 in tte cast . 
of tbs cXix^ liatio conpouncls aXrocily smtionacl* tbt prtsmce 
of a liydrostyX or oarboryl' group in tlio monatie«ei#as of 
tlie typo of compounds under discussion leads to Item tawamiion 
of pyridiao bctaincs* €a vaxniXng C^olXorolS»4^dlnitroplim^ 
w l t b  o n A f f ls o e o 'c f  p y r id i n e  a t  I f 0 °  ; : 2 fe o k e  a n d  W e is tp fo n n is ©
olrtainsia bstaias (J.pr.chcsu
1310, 13.9 E2,, 9 )  *
wo.
wo
Cs Mr H
whoa a'ecutecyX group la present-ia ths disitroliaiog^mtt 
ie a s e a ^ i  a  c a ib o y y  k e ia in o  l a  f o r c e d *  f e u a f  2^abXoro«*3$S** ■ 
i±oitrot>oasoie acid aad pyridine yield 6^ carl^ q^r^ S|4-di-: 
nitropyrl dialto. Itot&iao s *-«?• ;>Ki-^
GooM
OOC
NO,
KIO.
: V  i‘ — C2inoIcap J*pr*ahea« ii» Sir-U)*
■ ■ ‘ !1Y 'w ^  'Qt mi i arysit may bo noticed that in ^ mining' 
t l o  a U t i l i t y  o f  o ^ a i i t u o n & s  i n  t k a  b c a s o a e  c a r e
i^Ovold fee ia*on to- avoid tb* nee of caob rccgca&e aa' ar#:; . 
capable of destroying- ibe; ^ eltotrei^ attraatiiMI properties of 
‘ id ie  g ro u p s  % ;h i& i ixxSLa c n e e  *& #  o f '  a u e it £ u b $ t it t t$ a & 8 «
l o s t  a n io s e id  ; » i t g § i i i 3  c o n  b i ; u s e d ' t o  d e n o i i e t e t e - t l i e  
mobility^f;ibe JmXcpvu atom ia #*g« ..it4 d^lEitrociiXor0baas^:@
aiac® tli©so reagents do Botnooif^'toa constitution of ;i; —  !
: M . ■
•'the aiteo; ipraupd reapoasible for- ttot mobility#' 
aoXmiioaa of roegmia could not Tj® employed to demonstrate 
'tUa activating effect of $ho nitril® or ref^drida eir"
ot&on sukatitusata, ciao® i&eaa groups wold t^ouoelvoa 
roast to give a lody of different character* Pyrldin&js;-’ 
t e « |  used aa a displacing reegcatf la not op® to t&ec® 
objections for it doe® not interact witfo. floao activating
■ * «  v  .V* .#• . •> Wi v.
group®* Accordingly* pyridine and: it® fe®' if-*>
used far detecting tlic nobility of afoatitueata tbero -
%otiicr reagents would fail*, as ia the caa® witla'fee■ follo’fJng' 
studieo on ill® effect of tfc® cs&ydrl&e riag on lialog® atcna 
and nitre groups attacked to t&© bcasenq nucleus*
O af; t o t I f  03*
C?3to2r? and SaDStituted plr^ aalic ogB^f&ido . 
t tods melt use to too laboratory fer toe preporatio:i , ' : ■ 
of liydregeri plttoalic esters# ease tdto toicli , : , i j 
iiyitoogca plitoalla asters eaa.’fca attained plitoelic
isfiydrido said its r^ iiitro derivative of groat aonric^ ife^ .,'.-- 
tlio identification rad cXcraciorication of iHco!:oXs$ cad 
tor too preparation of too iiyaclly o^rotaXXtoo IsytoojsiHar-
, r y. • . "V^ p . .*- -■),-r -—.
pi tootle o.3tor<| an toteraediatc qo abounds 'to too rcoatottoa : 
of cajcr^ atrto secondary alcohols toto tlteir optical ieqaers#
, Ono &etho& tired to too Xdjorato^-.fo^ too:pr^a»tioii 
ofttoo esters consists to tlie proXtoto^ ey. ftls&ototldzi.'J 
of too plitoolic oliydricle to tosa pyridtoo-tollorod Xy a- 
rapid oooXtog to c rutot tom ^ faydrtos to. -too' ‘Jtaeat of ftoe ■ 
cryctaXe# iMoti are >rs reactive#
4  s tu d e n t  t o  t o t o  X a to r a to p y  : ^ o t s i  . to & V to ie ,  f ;  ^ *
p r s l t o t o & r y  (dissolution. o f  G ^ n i V o p I i t l ^ l i c .  i t o y t o M t :  t o  a 
ppidtoo t>y lieating on a stoon-oatli r/aa acaospaaied lagr too.1-,: 
evolution of soma troim ftaes of iiitrogm'.diotoda« too.-aA 
;catooqiictxt yield of Iiy0rojea.pl . treatment Of..:
toils pyridto® solution tzz ■. of plitoolia a^ fiydride ;wito-a, ;• a 
cecontay aXoonsX ties ;*tat toe evolution '0 £ nitrogen■
‘h f staple tasting in a tortisry tas# mm bomsfdored :m*
inmaiaX toat tot isstter mM investigated# '
-' EecryatcXXiitil. i*Bit^plxtoaXlt stoydriSc dissolves . 
readily in pyridine to give r dear citation*. tot wrtaa tot 
solution is matatatood at icu-ll§ ° to sat ©il^tatot tot stature 
grc^iaHy tarns Sato towa* M  tot. same tta% smalX tot 
visible amounts of brown ftoea of nitrogen dioscid® art 
slowly evolved to a rrasttom vessd ©pen to fto air* llxea 
imt ' tottolti sudler amounts of tot gas oeuXd to diieetti 
to wto of .moistcreJ sta?c^to51do papers*. On continued . 
k o a t i n g i  a d a r k  ©did t o  dowdy d e p o s i te d  on t o o  sides 
©md bottom of too reaction vessel* After toowb todvc. tours 
of tola totatoiatf. evolution of toe tomes ©eased and. to tortoer 
deposition of toe solid m s  perceptible* toto :mterial| 
after removal %■ toltrattoni varied to. ©dour ffcfcsa dark 
tarn to black# ■
tola amox^toms pro toot 3 after ©taading to a. vacuum . 
d e s ic c a t o r  t o  re m o v e  c to o r ta g ' p y r id i n e *  w a s  t o s d t o l ©  t o  
■too eosimcm ©rgpai© solvents tot readily adtol# to water* ■ 
lurification m s  affected by repeated orystalliaations from
Hi
titoer acpeous S t o m  #  ag$xmnB dctodf tot dark colour 
was gradually' lost © M  a XlgM toff coloured material 
obtained to too torn of msto'tard prims.* ®pcsa tot ppldtoo 
filtrate only tarry predicts to ©onstoermblo ©mounts could 
to totaimed* too pure material did not melt* tat. darkened at 
120° and decomposed it 8TO* to a black masa#tois predict
proved to bo addle tiltli cm ecgdvelent weight of,,STX#& 
stated caustic soda
using phenol, plxttaXdm as indicator# Attempts to eotcrify 
it “by the usrael mtbedo wore fraitless* In gcaoralf it v 
mm not possible to prepare derivatives bat*. cm the ether ,, 
tend* the px*oduct readily fexmed a o-ories of salts with ■
* ' ' / ' :   i ; ‘i
rcida* By tao&lrmt tri*Ci tie appropriate reagentt a 
liydrooIxLorido* a’picrato* an acetate end a.fiiloroplatirata 
wox^ t'ifotEteod as esystdlimo salts« T3m : guoatiiativa 
analyoia of those salt a and of their parent can^und , 
suggested that the o^irieel foxmlajof ■the isaia isol&tdhXe - 
predict of the reaeiiolx was - C(3I IU0S! ' f eoatafeing .tlio , .
ccae srobcn of oivjgm atossa m d  one nitrogen atom loss . •■,.,
o f  tm d  n i t r o g e n  a to n e  p r e s e n t  t o
the reactants# All these clicnioal ©nd physical proportita' 
together, oatiiili^ed the siumotoye tf the proiaet as that of
beVa*vvc. II
a p^idinc^m0noly*clrato i . - m';, , 1 j :
t o t a i t i o -  ®moliyirato# ^ dar-; t l x t ;  o o 3 ^ i t io n 3  {b f  the. roaetioni. . . 
the nitr© group cmlydride tied been.,.,-. ^
M.tplaced'by pfridino; end the; reiiiXtmt positive charge.; , ' 
m. the cyclic dirogem d m  neutralised by, a .negative .:, ..
. U
ofccrge on tho ccrfcosylic group* She scpar&ticn of this
hotalno fma c<$ieo&s ooXvcrrfcs in  crystals- oortalni£ig:ano 
moXccile of rater of oi^atslll^atiea is in accordance with., 
the consrcsl proportion of bctaines of this frpe* Itas* for-; ,. 
instance* pgridteo fcetaiao Itself'crystallises 'froa ©£acau&.;; 
solutions with ore mXeenlc of'rater (Yo:^ erIehtea» £2 &il4 * 
titration with ‘Slcndnr&isod ccsistio m.
%*oIcht for this. dicarto^pher^l fcetaiae; which is consistent 
rtfr its possessing only ono icnisehls -. ::.,.
■ 1 An there appears to ho In the literature osXy one 
record of the dfrpX&comnt of a nitro group fr such a nild 
reagent ea ppridinrf* oxpcrlnonts vere initiator to ascertain 
whether otter nitrated phttolic cnl^drldca and their , - u; 
doriTOtivoo woXX react with pyridine* As the productt:;;;. 
resulting frocat the elMLnation of the nitro ip?onp in B^hifro^ 
^th&Hc;:«a£fa^^ acid*. ^nitra** !
phttaXia acid itself ras fronted with ppddina in the satae. ■ 
itamfr mn frt ^  funos were
^haorved :1& this c a s t o p a r t  from hta epoattd/oaXt: J 
frriotion* m  evidence of a reaction-rac ©ttatood#.\ .; ■
It seaued XikeXpi thorcfcrOf that-. the. chanced. •,,:; 
reactivity of the ultra group* in; f-nifrophtteiia crix/C.rlds 
s i g h t  h a  d ie  f r i f r  p r o e c s n o c 'o f  t t #  a d ja c e n t  g h t t a X ia  : -■ / \* 
a s f ^ f r i d a  r i n g  ** .a  r f s r t f r i f r  r t  i o h  d is a p p e a r s  :;w i t t  t h e -  •:, 
opening of the fceteree^iC; of fro- eaid a2%frids.,: ■
It appears p^frrshlo.M concidfr ■nlfroiMhaXic
\net m the simple anhydride of the corresponding aicarboacyli* 
aoid, as one considers bansoie Held anhydride} ■ for instances 
but as a substituted 1,3~dio:Kyphthslsa. She difference■of the 
reaction towards pyrtdini® of S-nitrophthalie anhydride and
3-nit»jfc1halie acid is reflected in the difference of their 
heterocyclic sad lsocyolis structures. ,
It is suggested that the reactivity of the nitro 
.group in the 3-position is due to the dipole nature, of the 
carbonyl grass in the anhydride ring. She effect of this
aitssle is to Seem electrons essay from the benzene nucleus and
/
to wasfean the the adjacent carbon stem endits attached 
A ees^ serisoa may be Wide between the effect of this carbonyl 
group oa an ortho substituent m  effect of the nitro 
group itself on another nitro group a halogen atom in the 
•type of compounds already discussed. in the Introduction s
‘''M
I)
fc/ N o
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C> +  X
If % in (1) ii a halogm atom or a iiitr© group* the 
ttagoaxte of «  anioaoM naturo {f) that ere usually ueed ta; 
effect the di^ X&co&esrfc. of X eaxmst h© used in (ii) ©inos* 
ho&ag usually aqueous or alcoholic solutions or |saiuo0 |fhey 
?;ouM destroy the arihydrld* ring m d give ©enspounde of a 
different type. Oa the other tend, when X la (i) is a chlorine 
atom, pyridine is s£ m  too weak a reagentto effect displace­
ment of the halogen atom Scorn the o-iiitrss&loro'oeaseaejwljQreae 
in (ii) jtfliere X is a nitro group> pyridine is of sufficient 
reactivity to ropl&ce it* la ether Yi-ords, the electron-attract­
ing affect of the carbonyl group would «e«a to be greater
ending effect he gjnggUl aitr© group ■
in 2r-aitrca,ialogeng.tcd benswnea. She preliminary reaction 
between 3-nitxbphthsXie arihydrMe and pyridine may be 
foraulated t -
where the nitrogen atom of the pyridine 
donates its ’lone-palr’ of electrons to form a bond between 
it and the bene®® nucleus.
D
'!» the ease of the non~faaetion of the ntiropbilxaXia 
acid and pyridine, the picture ia different# Pyridine as a 
base acta -&s a proton acceptor m &  a substituted phHxsXio
acid dissolved. in a base (B) TdXX ’tore too negatively eto^fd 
g ro u p s  |. ■
MO.
c o o
H O
B H
&e function of tlio carbonyl group in the «a3hydrid$ 
ring* it ia suggested* ia to drav/ electrons av/ay from the ' ' 
mcleu^'snd to treason an adjacent C«X bond# ‘2k  t&o ease of ■ 
the acid dissolved In the b u s o *  h o w e v e r*  the tendency of the 
charged earbossyl groups ia to repel electrons into the melons 
m&‘ thus oppose Hie production of Hie electropliilic centre 
on the adjacent carbon atom necessary for substitution.
Hie contest in behaviour may hf pictured 'ttor* ’ 1
X'
Q *s
t K
,coo
l2vidon.ce, for the ketonxc activity of Hie carbonyla.;-
■ group ia plifhaXic axhydride lias been available. for son© time*
: cone of it dating back to • the work of Gabriel and UlcXxael
' seventy jeers ago* Condensation of phtbaXic cnliydride with >■:
plienylacetie acid in Hie preoJonea of fused eodim acetate
e
leads to the formation of O-ben&yli&ont pMhsli&e* and with 
phenylaoetonltrile to Hi© fomation of the ©yam derivative, 
’of this substituted phthalid© (Oabriel, Michael* Bor* 1879*
,' 2A* IPX? j 'Cabrlia.* Bor* XSCd, Mi 3470".| Oateielt'Bor* XS8§* 
M i  1 6 6 4 ) 'V ’.’ ■' :
C  H PW
C O O M
' Tt^m  parts' of te©’anhydride eemdeas© with thro© parts 
of aucoinic acid 'end one part of. fused potassium acetate to 
give ©HfWdipixteaX^ by elimination of tea molecules
of - caftan dioxdde '& m  the intermediate eoMcnaatioa. product «
LeupoXd* Bor# X808* XX80 )# -'
 ^ Tte condensation o f one jsoleci&a o f p&tfeXic a iiiy trid e  
*d tb  ttTo nolecriXes o f d itto id ^ io s llteo  is  a reaction  s ia ils r  
to  t in t  o f boasoldo^fde trittfo th is  te r tia ry  m ino to  give  
KaXaoMts green t
C-x$e<(wfNtH\'):
A ,usciU l reagent to  dotem ine v&etfter o r not a g iirm  
group c d iiM ts  eerXou^X properties is  a Orignard conple^. ..
Tito nolecuXoo o f pfianpX nrr^^oium broni&o re ac t i& th  on® 
molecule o f phthaXic tr lip fr ifo  to  giire* a fte r  tre & tw & t w it!*' 
acid* BtB-diplio:^fXplit!isXido r  \
SO ■- Mea B<; ■
■8$
It only oaa noloeale of rcc&tofc is ueod, the
resuXteat conr&ea: teeales dorni to givs ^fcorusoylbrasoia eel& i
c.
0€jX01*111 or* XD04* 8?* 735$ ^XcXXce* . 
wcx5*^ u2Xif Caca*!* 23041 ffiQ* 875)*
• Mox*e recently* irisolxborg^ Lavia cad Borgaoxxa (5r*G*$# 3S&X* 
XCOO) liayo otadiod tlio uXteavioXot absorption opoctex of : 
paUaeLic tedxydpida ond oinilfa dXcerbc^Xio calsydri&eo Aa 
tlaoaolia coXatioao* Diesel end ifoyoa (J.« XsoxA* CIiobuSoo* 1047* 
Jib 145?) tara 3?opo«2tocl tb&t tho fcii&tito of tho 
toy dtooolutioa of idithsXic ad^'&ico la oXootoio is festtoiaaooas *
tot.tlia'faXidtty of this oasertlca too booa ^ aa$tioao4 to# ....<r.\.;.-
■*■ *■
CJ*to©r*oto%Scc* 3J^r 2b 5053)* Ko^wo^j 
uXt?o*viol$t nXsoiptioa ©peatm. of jdrtXiaXio c2%dsd.do- feBtdiatoXy. 
cifto? die*, olatdoa ia otiiyX' alootool on tlio 'too toad oad la
i s m  ou too otoar -ftomA marked differmoea*. MroaSorgi 
X rti#  iM  B or^am : tlo e #  felt* > m ggssi to r t  ilito  ad<fer«tac 
la tot to to© toxmtion to sXcstooXie aototiomi .tot 'rat to 
ftosx dlossiif of -a * toeutoacrtal1* {I) * a 
maXei^ti'0 to tort. of rt&toytos to. rtotooXi %
■ ( I )
toe caitoora find support for tola vtosrlfesr t^mna
tkat 'too cproct&m of tola kaalaootoL olosiX^ rsittoles tort ■
' of" 3^ sotos3^ pIitooXidt CXI) to 'both rtetoolto and diosssa* 
aototioBtt It la mmmM< that too rtsaaot of u Xijj/dr©3^ i group 
#11, toe e&tyr&ted carboa atoa to ^ motoos^Ml^id# irould 
m% greater diffcrmtirts its spreotoa frtm tort of tot
*  Va£-- . ,
aag^stodtocadacotA*
fhost ¥£riom0 rorotions. giro so^a toltoctlcn of too 
OErtosrt activity-of too Cjo group to pktortto '
Xt M  liero saggoatcd tort too eartorrt natoro of- toii group 
and. oonsocfasatXy its polar form **too .exirtwie of toito feat 
Xe-au co&. aapX^r essflmod to too rtortromto totoiprrtatioas 
of tot ra&atoms of rtiatortis and is rosponatoie '
tor too roaettoitf of an. ortho ortrtltaiod tototXio asi^ rdride 
to ^ r i d t e  solution* 4  ooi^arisoa totetsm tot fctosviour of ■ 
toast substituted totortic atoldriioa and tort of otoor
substituted poXyjsmeXear compounds comtatotog a carbomyX
'group to a ring system will be made later# , ~ ;
fa give a more complete, picture of to© conditions
necessary for too eXtotoaticn of ax aromatic mltro gromp by
' lyrldtoai 4^ rttraplitoeXic etoydrMe was prepared end tooated ■
txito pyrMto® to too came manner as tost adopted for toe
3 *n ilra  isomer# to  th is  case so evolution o f broom fe te s  o f
aitrog® oxides could bo observed and after several tours .
beating at 1X0 ° * toe rtoydride vom recovered uncharged*
On too aeanption. tout toe reactivity of too suhstitoomta ■
to edbstitoted ptotoXla ctoydrides is duo to too w m m m
of toe earbonyl group to toe anhydride rings -■ tols is to
■ be expected* to^Xeotron-attracttog group to an cronrtic
system confers resrtivity on a aubstituont onXy\te tot- -
ortho or para positions (Watson* gn $£&* p*€3). M  #»nitro-
plitoolic atoytriiai however* toe ultra group is mota to ■
toe nearest actirattog carbonyl group of tot: ai%drldo ■
rtog* , ' . ; . •
Bafara considering halogen mbstitutad phtosito ' ^
aii^ rtrldts* m m  mention mst bo mde of a poisfM# socteiiam
by totoh tot mitre group of 3«^trototooXic aml^dridt is
o^QlXed* lbs boating of 3^ mitropirtoaXto itoyirtde to-
pyridine at as Xot a tayxcratoro a# e&° grvo a Iroim/aolid
■that* as expXainod above * could bo purifiedonly. by totatoert ;wito
* - - I 1 : 'V* : • •’. . * . ':
cqueous eolveata, eo^ to.fea-S,S-Sasrbc^plieayl-l-
pyrlfiiaiua bet&tes« It m s  oacrjesfcad tflSeya t&at, tfc* .first-
g te p  I n  to ©  r e a c t io n  la  t o t  fo r m a t io n  o f  I
"«*«#■ • ; I
NO^ -’.O*#.; ': c*o
' © ^ '  . ■
where too rooultent positive tongs 
,m  too nitrogen atom is seatraXXised soia^ itarlly by too . 
trailed negatively charged nitro grmp# Bat toatfS^'group 
la too anion of a weak acid md* under too conditions of 
too ©xportacnfc* aecospoaod* It was observed toat:'to®'too. 
reaction bsteaou B~rttropatoaXto toiydri&s m d  pyridine 
occurred in a flask earryisg a torcc-foot narrow glasa 
tuba* too fcroim fcaoa of rdirogsm 'dioxida were coaflne^o . 
toe upper tea'or tore© Inches of too tabs i«e« where too 
gases cams Into contact wito too' oxygon of too atmosphere*
In fact* too min gaseous product of toe reaction was- 'toe 
monoxide of nitrogen tMdi underwent aerial oxidation to -: 
too dioxide# " " ■' ,; ' '■ - ■ ^:'--
At first it wma toought tout tea aimltonaou0 - 
opsuitg of tos arihydricit ring was necessary for toe c2q?al$iom 
of toe nitre group* as tort a-negatively iliargecl casto^ rl' 
group to mdse tot oteictors - dtstoically mertral could be - 
provided*. It was' toustoared pass tola tort-tot Irttroetioii . 
of tot negative ‘anion and a moXoeuXt of wrtcr wold give. - 
a. usslecule. of; nitrous acid end anion s
tlien doeospese.to tmter
: «**•”»«£* : •■ ■ ■ . ; ' ■•: ; ■/ 
and a rolxteo of od-ntt??ia .■ osidoSf tto&tbs process
repeated i;V ,,-, _ . '. ,., ■'
' 2 — > ajj
m i ®  :,£rpa tka llrat^rtaattaa tioaM 
bo raffioiaxit to cpeti the ar^ yiric’a rin^ \ri%Ha tlao foraation 
of a cberfod carboy! gnnp sad 1&o batoino *
, Bai •■ & -'repetition of tfco CL^artsoiat - vitSi ccrefxlljf ,
■felti, «r^cnta? uait^ ;,|^ pisiaa i2iai,
•:mm?' esEstie potasb t rd  t^iaf m or calcined #aieii&* oxide*
O M  3-iiit^pbtb^lio heated
■ at XXC ° for. four tours iaaodiatoXj prtofr.ttf ttio rec0 tio%.‘- 
; yielded tto g*a* b m m  anorj,&cuo pvo&ioi at. acoaiajl^: tb* 
mcse x*ato. as did tto milriod mtexd&ls*- It 
-fore to boXiowttet mter in a necessary ac^on^/ of tbt 
* reaction* lUrthar^ t^ :-mter,pr^ ent--'vcsjld preaMeably ■ = 
hydrolyse the easily teecfcablo arfiydrido ring1 to gdim'llio
3~nttrophtzutie acid  which* ea 2ms been ind icated* cLdos m%
rerot with pyridine*
A search was also made for possible nitrate iaicm
ob a product of deeoapositlon in the aqueous solution of 
the brown predict* but it was .not suoceoofol* ,.
JTevcrtfoelesc* the final product wMcli c m  be is o la te d  ■■*■■.: 
and eryotcXXicod ind icated  th a t the nitre group hod beer replaced- 
by H ie pyrid ine rin g  end th a t the charge on the h o tc rc c /c lic . - 
nitrogen atom %ma n eu tra lised  by th a t on one ionised ecrboryl 
group* It is ouggeated th a t* in fact* the anl^rdrido ring is 
not opened.until dissolution o f the crude, brown product in ' 
aqueous solvents takeo place* It ia iat>crtmt to note that 
t-Ms reaction leading to betaiae form ation is not ths? only 
reaction  tubing place when D ^ n itro rfitlia lic  cmhydrid© is 
wtrnod in pcnldlac* for other products in the fe rn  of <ku& 
ta rs  wore  obtained* both, from the pyrid ine filtrate of the 
reaction and ten the aqueous solvent f i lt r a t e  of Hie 
recryst-ellisevtidu c e iiu n , I t  is  possible th a t components 
o f these te ro  vrers roepcuslble fo r the tcapcr&sy s ta b ilis in g  
o f the in terae& iato  tor;rjn  ccsr&sx before treatm ent w ith  .
\.CtCJ?« . / ; -
Support for ths view thet a ntfcpo group eeaiA be 
reaoved ty treatment trittto pyridine provided. «& ayoceat 
electron-attracting croup was present in tbs nucleus res . 
sassErc: provide! by tho behaviour of 2,-OinitohenKcns oa 
hosting in pyridine solution. As in -as'case of S-aitro-
jiiteatle ofiydriclo* tea eo latio n  darkened and t o  ftwsa o f ■ 
nitrogen dioxide were observable ia  tee re c tio n  wcsel open 
to  tea etr* Here* unfortexeatcXy, ne products other th a t ta rs  
e d  olio were recoverable from the pyridine solution* - but at 
Xcnot it was ©hewn tet tee elcctrcu~attractirg effect of . 
ere aitro croup on tee other la  g^diniteobensene is sufficient 
to vcteea to cute on extent teat in pyridine at.XlG^ * tee 
nitre group io dicplaoedf decomposing to give nitrogen dioxide ' 
fir * It is noteworthy teat in te ic  reactio n  tee ta rry  products 
remained iai eolation* teoreas w ith  S^nitroteteaX ic steydrida. 
tea main product vm  precipitated from eolation*
latbou^i no i& e& tifXcblo product was obtained from, 
teo reaction between £~&lx&trobensme end pyridine* a m m  ' 
successful experiment im 'c lv in g  an aromatic ortee dimitro 
compound eCLco earning a ccrbosyl group in  tec nucleus is  ' 
discussed in tee last section*
p % *”V1 #n  # .  *1
-lii' teo reaction of C^ nitroplittjalio eafiydrida with - 
pyridine* tee ctody of course of diccieal change was. complicated 
by tea displaced group being tee otera of a weak aciiatzite " :' • 
decomposed* Jf a halogen atom were maud in  place of - a nitre 
group* ik> crush coqpMcciicna would bn libel/ to arise* aim# 
sing l^drogaa tm ltdm r;o strong aaidc* Provided teat tee 
reactivity of tec nitro group ia CWnitrophtbalic ateydride ‘
were to too oXochron^attrexttoj effect of too carhon^ l- ■ : 
groups to too crihySrida rto:Jt end n o t to easy Inot^ility 
itoaereah In the zdtro group itself* it too to he cspected 
toot a halogen atca would he ropiaedble to aotoilor Tannnor 
h j pysidtoe* . :
3s0-*BioM.oropli1diolio. itoydridt was heated at XXO° . 
to dry* distilled pyridine • VlUSa a f w  atoataa* the 
eolmtion feassa to darken* rad a deposit of; dark material 
foraed on toe aides of the reaction vessel. After too hours*. - 
the product of this troataont was filtered off# It iras a 
fcrwm enorphons solid wMoh was tos&tohlc to the ttgu&t' 
eomon ©rgsaio aclvsnta. It could, tojovor* ho crystallised ■ 
fron ojbaad dioxen on t^xeoua ethyl alcohol*' .toe pwe 
product crystallised to too fora of colourless neodltSi tfeiok. 
darkened at. 170° hut did not nclt on decode so below
. toclyais of this compound chewed too sbaence of 
tolontotf and too empirical foraala suspected too preatonae 
of tTO hitroE^i stags* It c c u M w t  be. titrated with osustit
soto. On M  "the asolecy of too hetatoe dertoitofem
 ^ ■ ■ - ' ■ ■
plitonlia m l  pyridine* tMs resultant - product would
^ : ■ . . . 
he 2t3^dicor1>o^*l.|^dipyiitoitom botatoe *
Bctfi cddo-riso cton© ted boon roplaood by pyridine molecule® 
rad the tsr> charged nitrofm rtcnn neutralised by tha ■: ■
* i . -. ■ - -
negatively charged esrhoryl iprcnpc* Jtiiolyais also chowod'. ■
th a t th is  product cryotcXXieoo from gypaeous solvents . ■ v
with t ir o  reoXecuXeo of water* oasforriiAf with tlio ucseX.-:
liy je^ o cy io  n iia ro  o f bo t:dacc(S i£j;jieb* £2 &*£» p#3JS)* ■. ■
2 s3 &uj^ootol pontrlydratod product of 4iiia reaction . ;
pcscsseos a sioXioiAar- weight of <10*4 f of which QQ#0%;
■ ■ <*
id "due to water content* Boating e specimen of tMo
irodact at 105° for t?o end a Mlf hour® resulted in a 
Xo0s 'to :;% #lJ^  of H.o^* ' -
'’tty a ; ;- If the mncttirity of tb© ohlotinc atom©'la 3f€* 
d io b X o ro p b tb a lia ly d rid e . ia  ‘M M  ■ to: t in  c^fboryX' groupa 
is the o&ydrid© rim* then iV6Qas3 probable that both 
ocrbosyX croup©: arc-' capable of csortins their effect
os both chlorine rtoas- I ■' "-•■'•■•.■ •-•■•,.’ ■■i-;-
C l ' *#CcMr  *
c  ,
CAN
* N C jMn
+• NCsHj
Icetoe^Xika reaetitritor of <n© carboxyl £Tctce> to 
erOtoapy pliteelia cteydPide tea already fcoca indicated by 
Xtf^ ro^ etioiKS, anonff ottero^  tiite tea xaoteefto of 
mgaooiaa iwitide to giva 3 * 0^di?fio3i^ plxt!xalido » Sho kctonie -: 
recotdvity of tlio oooontl QaO group in tee sifootiteted 
plrfctelido can bo demonstrated by farther tro&tacnt trite pteiyX ■ 
maynetetm kw?ai3a to giver 13l f S^teipbo2^/d-3^ 1^ /tL"o,iy-teteaIaa (i) 
or* trite an sscosoo of Origo-ord ro agent > totrapboi^ pliteoXcn (ii) I
Pk ■:•' ; 'PV,
FU 'B*’**
PU- .....J*MX ^
MO
( i )
PWMjB*
©L- : ^ 'PU
( it)
(Gu^t and CatoXf ijaXX* oos# onxm# • jLdOO ftill y y  SBB| 
1i&i|‘ tksMLeaS andtea^s Bcr* l3ilSf^ ?S?K'v ’J ’ • :
to tdds$ teio aorioa of eiq>artoxivSft tea tetsxrXo ■ ^ <*,-. - ■ . ■ . r , -  , . . . ... \,-\£- . : ■
miure of boVii peTlipzr/l groups ara tenonate&iod ter tM 
eteydrMe rto$* It 1b tele aotivity tiMte la rosponslKto for 
tea raiavoX of bote elite Pino atos to BjO**dlebloP02iitteSio -
Zk to a toot tout in ilito case of'a gtooiltueiit to ' 
toe bcaisono nucleus bj a tertlar^ r ccitoOf tlio displaced atca ’ 
im tlio mlon of a strong acid aid is consequently retained 
to too product to too .onion of .a di^xidtotoUisnioxdto ^ait . CiJ 
eo to too coco of if4«dtoitropiiCiiirirppriii auA^wli.O: tolorito (*ui)s !
4* NC^H^
NO
ii)0
Cl
C O
+ H C rW»
Purification of ’file toteruodtoie product* Ixoweror* 
ric* v;&3 torai by Laeeaiguoto tost ta contain totortoo* 
could qiH y be effected by too use of ra&ta* aiqxeoua solvents* 
tola tre&taoat wold opo:i too ergrytorlda rtog m l  too eblortoci 
vould bo rauoved as bpdrocfGloria cold # In feat* a solution . 
of tlio totorua'iiato predict to nrtor ipvo a copious precipitate 
of silver c&lorito toto &&v&? totoata* tois is aosdojsto.' to 
tto bototoouro of ^ totoxorp^2f4^ a^ iIt;ropno^ Xpyxddiixiuu •' 
eiilorida to give a betetoa v*dto water $ ;>■ ;• f • -'f -
***
0MO
-Mtoto OMertoa atoms of 3*6HXichl©ro^to&lio 
eshyiri&e «jr® ros&ved by troatmoat witb pyridine* it w s  of 
. .interest to aee tetter the -ehXoxins atoms to the 3- eni &* 
positions'of tetoaohloroplitholiQ atoyteide t/ouXdbe similarly 
removed* Xe-mrtog the regaining chlorine atoms in the 4* and. 
^-positions unaffected# If &of it ra3 considered that tola 
prove a useful®. route to* the spntooeis p t
to&ydri&o -  a  mbotence not too easy to  prepare by e th e r M tteAsu  
fetr& tolorophtoaXie anhydride dtosolired to  waxstfiry ■ ■
p y r iito t to-'give a c le a r red  solution* W ithto. tea siSm teeoiff '. 
mczwag at 00 %brower* a derk* sticky solid \m  fcancl 
on the sides o f the reactio n  ifiie e X * Oat fu rth e r M ating*- to e  
s o lid  turned b lack end Ssopcassa la  q u an tity . A fte r eoas h a irs . 
e f  tbe solSa p rc e lp ita tt ic .3 £H tgr© d © ff
end dried* I t  -was insoluble la  the eorsoa organic solvents, .
Mt_ eoli’M a  la ©qsieeas dierra end tajasouo alcohol. All attespts- 
i© obtain a pare, crystalline solid tem , these aepgous solutions 
failed* A taortcar tiaa of heating also proved uiiislpfdl.
4-ffijlorojhihalia cahyCrlda issa also prepared end 
treats! to ccocataia ishsthes* cr not ih® Chlorine atoa in a
tm deposition o f any s o lid  product* BesssvaX o f p y rid to  
a fte r  'lixis treatm ent gave a  teoim  residua o f fcapure 4-
a*
tlio evidence given "by non-’reaotiwity of 4-n 
oifiydride*. Subsiitaearto in the S« o? 6-» positions of phthalic 
Ida ape activated* wMXat tfeose to tlio 4» w  •§<*
pro
Sf6*»BioM.oroi^ li*SiGXlo acid m s  also treated wifi 
* a t 100 • As to  the cast o f 3~nitropbthaXlc ©old* 
no reaction  was observed accept a s lig h t discolowation . 
a fte r  fiv e  hours heating* to e p y rid to e  salt of tlio acid  was 
isolated frost the solution* n en ~reao tiv ity  of the acid 
is similar to habunfioor to that of 3~nitroplitl^ic acid# : 
It supports the contention that it. to tlio aahySrido ring 
as such which is responsible for f lie reactivity o f ortho : 
mbstitaonta* It is noteworthy that 3$G«dicIiloropWiaXic
Il&wtod eeicH itoecl th a t too eo^Quoats o f toe  
dieaata2sylic stoydxids rtog are aM@ to  a c tiv a te  crtoo ^
grutatituenta to  m ta iitu to d  plxtoalic ea&ydridee, i t  wa® o f
, ■■■ , . . ■  V... . ■■ ' ■■;  ■ **» i ■ ■■-'■' ■ '.-■-
toterest to ascertain toetoor p&toelidoa wito mtatltaoati 
to tos 3- position waild eXco rocai wito pyridine cad other 
toxtory taoeo* tlierccn C*cahsldtnto& rfitoclie ixtoydridos 
era difficult to proper® Xy toe redaction m i  diasotisatioa,;! . 
of 3-aitPopIitoclic acid, toito under toe usual conditions v- 
for toe reaction fcrce&a dotm to £ive j>ctoxDfc;»30ie acid, 
^itosltoidoa -to wMto .toe 0«* position carry a taXoyro atom 
c m  ta readily prepared ftom 3-idtooplitoaltoida* 0~:Titro~ 
piitoaltotoe wa® obt&toed ly toeataoat of tlio ctoydnidd wito . 
uroa, toilot reduction of tola toida, followed Xy diosotlc&tioa 
cad reaction wito potaasim iodide, cava ^ io^plitoaltoida 
,to Cood yie&UBoto B^ nitroplitoaltoida end B^ iotoiiitoaXtoide 
were heated to H O  * to pyridine solution* tat no reaction 
was otasrve-d to alto,or case# Ho nitrous ftasa were detected a;,' 
witii O^ nitooifitoaltoid end tato nitrated cad iedtoated- 
tol&ec wore reecr ©rod iritosncpd from toe pyridine solutions* 
ton replacement c£ too esyfe-a atom Xtoltoij toe two ccrwonyX . 
jgroupa to too infydride fcy too iaida urouo tod destroyed , 
too eMXlty of too CnO iprcmpa to weaken taootitucnta to
■ ■ -*'■• ■-.. i \ '  - : ■ --■*■■ > ■■- ■-  . ■ -: "  ' ■.:■ >5 ' • : ' : ■ J ..' f f ‘ • = ‘ . •
too S~ cad &» positions# • • , ■;
', It;is well term tost |iitoalfeddeis weaHy celiie
. »
,.C 'Ea-4s :M j4 toe hyGro^aa to i ’
is readily rei^laeabXt by diasolutioa $f too imido la. «&cofjpli$
r ...  ; a  '
e&xstic potato to yotld a poitssio derivative* The aridity , 
of this cyclic imids ssy be ascribed to the presceoeo of toe 
too carboy! groups# Brmto aad Calvin (toe theory of Organic 
Chemistry* lQ41f p* 237} point out that tlio resonance of the
ion is responsible for its asidio properties csod tocy give- -■-- 
too fo llo n iB ^  && torso possible resonance hybrid  structures t
N k’*
v H v"
©
It nay bo said tout phthalfcddo owes the reactivity 
of its hydrogai atom towards m e ta llic  cations to too wec^ cais^  
of the nitroG^hyto^ou bond die to too eltctron-attraatir^  
properties of its tec adjacent carbonyl gewps* too l^ drc&m 
atom of too im ide gmp in l»S«»dil3ydroindolcCiao)* to cra  too 
tea  carbonyl swaps of ptitealisids exe rsplacei by aeteylcna 
creaps,' is  no t Ecifiie. It  is  cussssted te a t teereas ia 3 - 
eabstltatoi phteelic csSjycbsLiea tea electron Ci.sple.0ia 3  
effect (+£) of tea tea C^O groups leads to  ealoaoM  replscoacsf 
o f tec co eribotituents, teo ess a e ffe c t la substitu ted  lio teo lija iae  
leai3 ratee? to teo activation of tea fcjrSrosca ctcsa attached 
to tea  ec^ ecent iaiie nitro gen , end rot to  tee  estivation
o f too ml*Btitu e n to  in  toe mcX@&3* none' reaoto to  m e  earton
atom* 1 '■■'■■...... • :;'
It sight be erpoxtod tout if the toSregaa atom ot  
the inida group taS«*e?f>* restituted phtoelisl&es was , . 
replaced by a mere firdly attached'^  os* atom* as* for ■ 
instance* a p&cnyl group in eu to tifu ted  pbtoelaniXSt some . 
tendency tor/arete repXacoiient' of too cutotitaeato might be . 
observed* X fc t th is  io  toe ease is  supported by soma a c x lic r 
experiments till be cUsonesod presently* With m  '
unrepXaoed iaida hydrogen atom* however* to activation of 
substituents in  toe hm zm ®  rin g  hem been recorded^
r"*4“^^rs**&4* T’%*l‘1S*,'OI *? f* <*$«&<*■&
^g&tfV$.40.‘v*y* 0t*iJ$v*e>&,m v ....feiwiw^ swSiriA* , .'. ; :■ . •:. i!. ■:■■■.
*
a} 'frietoylaaisio* b",:/'’ '■-
. . frietoylatea is a mc& stronger base tom pyridine*
It was ttaighi toot* in oonaequonce* it isigtst bring itouto 
. replo.ocmont of mtotituents more readily torn does pyridine*
, STitmtod and, telogoroted plrt&slic anhydrides proved to to 
/fmo'JbMLe in tri-eitolsuino end dissolution of toto o^©on«to 
; in/E cosnen, solvent did not bring shout any rspXecesoat 
, mention m  heating* It is also of interest to-note that 
. rltoougti S^nitropMhalio etoydrid© resets reddily with 
..pyridine,ontoorMngi addition of enoitor solvent.liloo dloxam 
econo?. to hinder toe rraotion end to _ evolution of nttrome .
ftaea were observed, 
fe) Quinoline*
As in  the case o f p yrid in e , heating o f' 3~iiiteoplitlaaXia 
cahydri&e w ith  quinoline brought Obout tlio  d i^ en in g  o f th e  ■ ' . 
solution  cad tlio  evolution o f n itrogen dioxide Ita e s * I*rom 
tlio  quinoline solution* a fte r  ooatinrlod heating fo r  twelve 
hours * only u iic ry s tu llic c i)le  f darh tecs could ho obtained*
If was m% thoroughly dried feeftro use* small "
csumta of the quiaoliao celt of S«*aitroplithali0 acid or of ' ;
the docarhoxylated product* ^ aitrohcnaoie acid, wort deposited* 
according to tlio tes^eroturo at which the reaction vac carried 
eat* At Sd 0 * a reaction carried out evea with cartflslljr dried. 
tpinoXAae' in. a w a a A  «$e& to the.air gays tmm feasts salt of ^ r, 
the £licarbo2?ylio acid* presumably tat to the feygroseopio. /
properties of quinoline * leading to the hydrolysis of the 
anhydride*' IxporisiGats with quiaoliac and iidhlorophthalie
m%dridt also proved raaatisffciotoaey* giving products of a
■ ■ ■ ■ ♦ ■
tarry mature* A. ,,
to pyridiae gave idontifiiM.o* cxystaHino beteioe
products with susiitutfd .phtlialio anhydrides* and ^ incline 
aceaod to fee too 'tally a molecule to give the geinoliae 
aimloloipos of these betainea* it w u  of interest to see 
Whether ©ethyl tafestitatad pyrtdlnea. could fee Intacta to 
give products similar to those of the: parent- coii^mmd* /
fi> -p ieollxtes w ert &@at©& w itb  the afiyarides*. 
to gtVe products differing inmc^re* g^ooriJ^ air t# 
tshel&ep. the substituted setlyl. ipmup in thi p$i&&iae: :rfeg 
vao a lp lm -ar'b sta*:
•. ffcyt tandmey o f tko  n itrogen ctca la pyartdlm  :to 
attm ae* to  It s e lf  a © roster «2umi o f the fT^ilcotroixa then  
the cofbon atoms bos a If  e been mentioned* and #> is  th is  
pro perty  o f  1M  h r torocycXic n itro f en 'atom t;M eli reodiflea - 
the p i^opentiis-af ib t  ' methyl/ group iiaP(**pioolin0#,;'llio; methyl 
group- 'in  PUpicoli&e is  very reactive  caXim a properties ' v ,
' eimiloj? xo those: of tlio Hetbsrleae-group in :a’bato*i3iei%4 ®e 
, system* Fa?, instonet, ^ “pioolins^oondonsoa peedily-.with 
bensDlddiy&o in tlio i^asceies-of tine .'#ilor5tie to yield
cxf-pyridyl styrmt (Bcamth* Bor* .1337* ;g2 * B7I§>*. lux intesv ,
■ • ’ . '  .
■ -^rotation of tfcia reaction* inrolrXnj the elimination of
water by .a delyirating reagent* is as follows i
!m ..
x:aloaicl: P#^31) gives, a  s im ila r ia te rp re ta iim
o f fe ftk a  n itrogen atom fo r c^ott-er reaction  o f ■
th is  type to ro lvfcg  llcny ©l&fhydos rnd. Icotosita-
eon&enao w ith  o( -*pi colins ia tM s  reamer cad also w ith  ^ -p ico lin o  
and** ^fieoiia#t in contrast* psaseasca no •■
reacti#©  mot&yl g ra  p* and t lo  eloofcronio Intea^ret& tions  
agree m&l^wlW i -iMm Simt* ■ , ; - ■ : -t. ' -
Y m  XMbor (Bor# XDG3, £0* XCto* IZZ&) £ wm& dMt,cm 
lieatiag^ **pieo3ine witlx plitlialiaida or ©iS^dridt ■
fe tSba presence. of sine chloride* eontonsaiioB1 .takes place $ 
yielding recpoefclvsly ®^ *pieolylidcns*»-j)iiiiiali:aidi:ie t, ••;•
:cfa^€^.
HC
a aabatitutad diltetohydrindeaei tiie .^ o^ oalied o(^ p5yropiit&alonei
C«£
/ H  N  C  r M ,./ . ■ S v
Skat tt© ecmtonsatioa of fitlialia aidiydri.de tiitli
K*. c-Vo-^
o^ -piooXine involves casfeosajrl gretips was i w .  fcy.
litoer m d  XSofaom (Ber# 1904* §2* S023) to rotoeing 
ftxtir predict witli sine tost end fractal acetic. aaid obteined
X t o y d r o e n d  by G&obel® (Bor# 1003? SS> 
3D16) to o , using sine dust tod coxstie soda, to tiito d /
0 -y^ ~baa3aio acid s :
In tlio condensation of p&fcfoalimida wiiii-^ pieoliixoi' '. 
it ia one of tlx© carbonyl oxygen atoms tlmt reacts with the 
mthyl grmp of t&e&topieoliae# :y f ’■ / ;V'
■ It was of interest to pn^^ain waci&ur Q~ ' W
subs touted |&toalte etoytoidea would condense witoo^icolim  
In toe gams manner as rniadbatltotod xhtoaXIa atoydride,.'or 
tlternaflvely, toetoer too.d^pleolyi aiialogues 'of tiie pyridine 
.detains# woiftd to formed* tort .too ^pieolyl' nitrogen atom, 
might rtill form- a q.aatonm^' .salt wito Mdogonatecl or :': 
nitrated j&toaXio atoydridets :waa ■ Isdieatod fey some, txpor^tota 
of furitaym and. :?o^po (Dctoady A!:ad* Itok* 
dhom» Jbsti^is* .X3§1, ^ ,^ 3^S^ )#.:.■SSxese/workor,a toowod toat ■•
' oirea with -m omlno group. p.ttaphod to  -: toe .pyridine naolens, 
S,4-diiiita^ ootooitotoseao. resets proforontially-.with too ■ 
x&trogea atosr to  g ive a  substituted- p y rid ito ®  chloride
rather tfcca with 11m mdm group which reacts m
w ith  t liis  readout* Bote. 3 * hb& were
found to reac t eas ily  w ith  2|4-aird.troe!ilorot)ensenef the
•  ■ "
latter proceeding m$u at- .rote tcsperatere*' were;
pyrid iirta t salts tmd itot din^oanilines* >-.-■■
to heating 3~nll^ pfctfc3Xic adiydrida la ^ pieoltoe at 
110 ° fo r out hour* n d^'kQ iiS j^  or fames o f nitrogeat'osdLdea ■
\
were observed* A fte r adren hours there was deposited a red
powder? t M s  was insoluble ixttee eosnoa organic reagents.'
tnd in aqueous mixtures* It did not molt below COO°-i Its
purity am formation'mu bight and its analysis, ^iwod tliis '"'
co ’pound to be f^^pyridyl^^Mtro^li^iiketo^y^indent' t - : ■
; 0
C \
N O t
Shis reactio n  tools plcco v,ltiiou t tlio  prcoaooe -v f . 't ta a  cfclorifle
'O' *..■■■ : '■•
a id  a t a  tonpem tura 00 lower lim a th a t dsed by/woa-IMber 
for th e  preparation
I t  is  :w ortii ra tin g  •tlm t if "  one o f tee  carbonyl. cuyg'sm o f 
■of th e  B itro p b th slio  sutydrido rtn g  M d  .condensed rw ith ; the  
active methyl groupj t a iscwrie protoots., would ter# been 
formed* ■ a c re  was. no ■ evidence ’ th a t tM s  had happened* ;
. -. ; 3 $6^ ll^ lcO T p ?it1ia lia  m & ydrito alao w asted  .'with , 
the alpha m n  of "Qm pieoline» tafe'ia Uiig case
flit presence of rifydroua m s  necessary* Ho :
dlspXaemmt of the chlorine atoms frOT-.-ths dichlorinated..-'
pbtooiic rtoydrido moXttole wma toaervei* ;
•*
'.A matoyi group in  the feeta’p o o iticn  of pyrid ine do§s . 
nebpossess, toe re a c tiv ity - o f in  melhyl'group# i t  was 
ra tie ip o te d , tocxm&fore*.' th a t' i f  substituted to to a lie  atoydrides 
v®m  boated vA ili ^-pieoltoef tm oondenaation would1 take  
p la c e *‘to t  to & b /^ -p ico ly l betotoea n ig h t to  form ed*' ' :
'■ ^T itro  phtoaLic cmbytelda heated w ith  f t  -p io o lia o  e t . ••. 
115 ° gave m gradualXy derkenin^" solution, and'evolution of. 
nitrogen d ioxide ■ fumes in  a  v e s s ll open to  the ataosphere*.; 
to' to 'too ease'' of pyriilne* a too /nito^ btoek precipitate m  
depoalted 'oa'. ito bottom-and aides of toe reaction vtssel*
After twelve boors of toit: treatemti' toe solid prttoct wss 
filtered, off' £&m toe iuridine’.end ftoad to bt/tosal&t£io In 
toe e c w m  organic' solvextts* It- was purified by o^ystalliaatien 
from, a^seous nt#s^ ftoyl alctool tod ferasd etasbera of 
small* toff**col©mr@d primus toitoblackened and decomposed, 
at 215° ♦ X% liberated carbon dioxide torn sodium bicarbomta ' 
sad could be titrated, cgainot caastie soda* Obe observed 
equivalent weigbt*' toe general 'properties of too' product and 
its •. ^ lysic canfimed it to bo-' t o e ' -esqpeoted 2fa*aie©rboxy^ 
yMU* ^ ptooltotoi botaJno to too fora of its momlydrato t
cV rco  w ith  ^ s u b s titu te d  p ^ d iw  " '
the power of displaaifig the nitro group imm  ^BilOTpMa©l,Ia 
cxxbydride* _ .' ■ ;
■ ■:•■« s. ... / ■. -■■■■ -4 : .,  ^ •• - ■ ; _'  - ■ ■ , , ■ ;■■■ :
' e) nicotinic ^id^^picoiinit acids* ..: /
It was tlion#it poisiMo .that/ .
might l)a induced to  roect acids to /;,
prodnco heiaineb oiunyirg: three osfnosgi: ■ group#*; ■
’w e  oaroiocl;out to  & e  iiitB o a^ fd ric Io
w ith  the. acid  in-a mmmn 'eoXvcsat*- 0*g*;:e7cl.olio3caa0i^  B rig h t"". 
j& o u i’ifoo ablution o f aitroms flm0#‘'ln^no:'oas©l2f■ hmw'm?} 
were h v o ^ '& M m  observed rad er those conditions* "Addition.
:'of oildicn Mcotinic or picoMaic acid to molten ^ nita^i&ttelio 
" fiixydrida caused-much frothing ami eVoIfttion of nitrous gases* 
Cooling'of the resultfmt product'.ijave e.terd* /blncls* ^ Iqbw
■ m  b e ria l xMoh vso so lu b le ' in. w ater* I t  'was - found impossible 
■however| obtain  pare* c rjo ta llin o  m aterial/'fboat th ie -- , 
product- o f m reaction, carried  out under such ra th e r/d ra s tic  ■
■ conditions* Soma watcr-solobit acidic bo%> blsnloaniog and 
decomposing around SSO t w  obtained*/but the ■ a^eri&eat
' could not be repeated* Some decomposition of th®: picolim -
..acid to pyxidino was also observed#'
%% was o f in te re s t to  note* however*. ■ th a t add ition  o f 
p ic o lin ic  acid  to  laoltom p^diiiitrobcmssno m aintained a t it s  ■ 
m elting po in t CXX^} caused the evolution of: n itrogen dioxide 
wMclx was mob increased by ra is in g  the to  ^ er&tm*@ to  M S * ■ 
faowy products only were obtained*
Cowxrifcon w ith  the x^^ x lts  © f e a r lie r  work on substitu ted
$ ft pi *"*«"» _
. ■ H I J918 |' P ra tt'‘and;Perkins ware in vestigatin g ''.th e;;:: :
c o rre la tio n  between ©cicpr and co n stiteW o n b f oxgcnic cc^cOTds 
'.a e ir  -studies M t'th a a  to  th e '-p rsp era iio n 'o f halogen'
' Substituted sfetfo&tia mS^rdridoa and’ Imtoes*. and: a few 'reactions 
of Idiisc oompoin^s were studied; {Pratt and PexMna*' JV ’teer*;" 
"Chca* Sgc. Mlif' ffib M 8 fva4.f;E^5*' ' t f ' -.-
■ « -■ U • 1 /
■ Y **cb of Pratt' end Perititas eii&ies were oQ-naexnod w ith  
the action of: amines * particularly bniXiae* '/on the haloginated'' 
’enbydrides*!/liie first result of this tr«aUaeaxtJwith aniline ’ '
is the foxwiation'of the sail* but farther treatment ©f tlxoso 
anils so formed with nore aniline- IrejJlit about t
■ of one 'or mors of the jifiXogei atoms* for ■ instance*' 3t4^ dicbl©r©~ 
phtlxalie ©nhydride on boiling with aniline -fo r  fen liours ^iltlx . 
toiline^im an atmosphere: of natural gas to prevent ozidation 
#f the amine gave a good yieM of a-oDdlino^^
- ©&$' atom of oldadte® only rao by cniXliio
A
tiicm th© DfG-aieMox^asf^irld0 ran used* to ycild 3-aiiltoo**' .. 
^C^oIiloTOplitlieMX ( loo fr it*  .1ST?)* 2b© 4 ?S*dlaMorocsIiyc!rida 
gave no coxrreayoBding is iiX im  derivative©# F rc tt m d ForltSno 
eomaoat on tlio  rcdntivo i.xertroe0 o f l&o^~el&Q?i2i© at©mo*
FroXo;^ jaad boiling isitJ* in illn t CiOTortod tttre^ M.eropbtliaXimil. 
to  nanocxiilino and disnilino products e tt?  £02) end im t t  
end Poxidxxo cboTOcl tb&t tb$ diaM lino pio&xct .from Hilo reaction 
l i l  tbo .©asn© ao th a t obtained by 'Hit action of sn ilfe t on ■ 
4|§^cllolil0ra^fc>dliaSoTfiiiieder£ilf ^ ort in  other vor&t§ Hmt.
Hit S~ end O* position©
?r5 ci
3&. r 11 tSi©s© e:iperlxc:itG$ of tarry byp^dooto
wore oXweys
■ tsx genar©!* I t  waa tk& t io d ta te i fM M X io
wm® readier to isy^ oosjr^  ■
pliilialia aoMsj won in nisitei or tieM tlia
lioerier iodine &ton, the position of tlis: te!og»' to lilt \-
imsXeus did not B®m to hsv& aay t>e -ring. ott 'iflfcti': «cm®^  ■ -.;,. -.
lie resiOTcJl arailablo hydte^rX Sonsv ;Xa stroxs&Ly • all^Xin® ■
sototiosiii- feotfo 0W arid ^ -iodino atoraa wort- . somt- -
wlttoit a liydrosQrX grop ill t&s m®Iona* 2for;: ■
isc^ei lo^ liydridf. til teidin# ■ In- :
eonoontmted cmstic ©oda eolntioa £jam 
aei%'/wtiilst B»4^ diioiiititlaaM0 V'1-.
tonaition# yielded mold flee git* -SS4) *■
I NO
O
ON
wort uot used im genre
woAora* One reaction 4 ® -of tettro^ fm ?  tJiay wort
abdt te i?emow m m  teiino stem. i m  tlx# imeXtua of 3*6~4iiodo~ 
phtliaXio m ix r& im  End- rtplaot it'ljy a iaytoajSl gm$p %  ■„- ■
treating the mhjdrido v/ith bIIvqt suXplmte .in' p^rtdtoa 
containing water lloa pit* 2S6)* .
too voxk of Pratt a i  Porktos w m  extended mad p enffxmod 
b^r Harriott md Bebinoon (J« C&cmu 0oc* 1X3* 134} too also -■
toewtd: the rtlativo reaottoit^ ' of ^ toalegea atoms in etosbitoted•»
jirttoiXto atoydrides# ; '■
. . . ; . It is suggested that too reertivity of ^ toaXogcm atoms 
in these substituted phthstoaiilo to m p d a  m i  nos aid the general 
.inertness of ^ haXogoix atoms is in fcexmny rttlx the results
" > : • ’ I ... - <i
described .liaro of replacement co^ crtoonts. oabstltdted 
plitlialic rtoj&ci&GO* toilet substituted phthcltoidcs war# ■ 
found not to react with too :ipjpertoertis of WmM and E
Perktos chow that the replacement of tho atom bp* ;
’ tb# m m  firmly attached jfcesySL group giTos poi^ orads-isi ■ 
which halogen atoms to. the 3^ end §** positions m s  raacttoe 
towards mines*
One or two ether factions im & f in g  too replacement ■ 
of tiit nitre group of O^i^tropbtbalic stopdrXdt tore bom 
described* elth®u$hi m m  of them under such Mid. ponditioim 
as those described bore tor reactions with ppddtot*- Ilorttog . ■
• with phosphorus pentocliloriclo to Reeled tube at X7b° ■ concerts ; 
O-nitrophtorXie cifcydrtda to S-o!d.oxt>pM!maio itoydride ■
(Bogart aid Soroochcfc* J. tocr. Cboni* Cos* XOCX* BB? 743)* 
too nitra group of the afiydride ms also, found to bo 
eltoimtod aebrom tones of nitrogen dicxida.b^  passing 
.. .cHortoo; tormi#* molten :S-^^tro|titlmXic:. ..atoydrtdc, matototoed
230 Chm* Abstr* !D50t 71X0} * The ; ■
main. prping!. o f m s &r$3ydri&0<
.*3 nt,fT-54»-y% it&ogitqut.V ■ tfrfrnMiWn**'mSSUit
lb arts ol fXohydo ttnLih Ihp? od»n g «■
’"To escplain the eUaimaiion of the^~^tre gmw$- M
ilio^^logan, atom:M ^ m W l M u t M .  pMZiz&l®,a^rclridooi it.-. •-.;
lias boon craggosled that the reactivity of these cubstitutraants
*
ig dug'topt^ dicractar of the _ carbonyl
groups in the anby&ri&s ring* It m s  considered* desiinbla to
M c M k S n  - to i$s&t extant the influence of tho CssO groups, 
mi#rt bo #&#to -the dipolar nature of the cortoi^l groups .,. 
m ' sugb* ;&c& to tsfcet extent the binding of .th#;Ost0 groups ' 
..In a ring system t^r a {laird oxygon atom v m  of importrjiao*
It r a  proposed to try flit action of pyridine on a eox^ound 
■ cinilar 'iii gotrpesitien to ibe .substituted pMhalict 
hit in wMob the ring atraoturt was absent*, fo^tMo end* •. .• v. 
2~suhirlii^ pr^^ed* ;\4\oo»i>arigan ■
mayvbt illustratol tlus i' av;: \"a..-'.
0
U
\ /c
■ 0 ' .
.Ikabstltated pfcthalig.
*"*• *? ■nr 1*1!*?WWi* uo
■■erbydrldt ' t^f recovered wxctoiged tftbr heating to toiling#' -
• *
dry pyridine* There was ng- eveiution of team toes of adtrogea
oxides as in too ease of C-aitroplitliaXIc otoydrddt and no :- 
iii|Aaoaienl of glorias atoms to g~oM0febamoie aitoydrids 
es fecit m s  to the case of 3#6^Mt£toropfefeslit tohydridt* It 
setas;apparent that tog :rfeg structure- of too ^ptrfealto " "
.anhydrides MmemmtihX tor toa activation of. adjacent:groi#s»
; . . i t  hanatoeady been remaktoi tocttomfaltoroof 
@|6^ McMo:eoplrliisli0 acid to react to. pyritiiia was'in part toe. 
to .too fact toat ©‘'■pfera of :a proton by tot toss protocod m  ,; 
mogaiivoly ©torjed osrtoxyl'groups todfe.tended..to toivt 
electrons toto too tocsmo m elons ia tocn  tocos to Cxui torn : 
f ay as to too case of /to# ..©lileriiiated. totoalia atoyetrMes* 
in. the Xigh of .tot ©xporfeaato wife tobototuiod- bensoie : 
cnihydrldes. $, ^..it; is- ■ also possible m m ;without -too proton 
removal o f .toe moto, by toe, base # too ■ substituted acid is •
. incapable of reacting wife a tertiary onto# for. .toe reason.
.that toe .ring' aystasi.of ton ftoytoido is no longer ■present* 
rad that the decimation :©f -toa. anhydride' ring byd^irolysia 
la to itself^to mXIif^r toe- reactivity of, o&etdtoottUi to 
tot 3** or: 6^: positions, of toe .intact eto/drid#*. Support- for 
..toto.^ vitw is .possibly provided,ifey, too' feet feat to# osiers
, of mbsti total;plitoaile atida , do : not:roast wife. pyridtot*; ■
Both 3^ 3tofes~2~ etoyl. jiifealgi# cnl 3?6^ diehio3^ ^monottoyl^:" ."
' phfe&lio ester wore recovered unchanged, after. trootoont wife
boiling pjrMino* With these.esters .there is bo. question of 
the removal of a proton m& the formation of charged earlmyi 
groups as is tli© case with phthalic acids* It is suggested • 
that the -jomy o^Xanation consistent with the reactivity of 
3~ or ^ substituted Jfitliidlc/iMiydrldcs on tlx© ©no tend and 
with tli© norNfeactivity of ^ substituted hensoic cafiydridosi .. 
of c- or^oubotfcut^ ihar^x'osesa. in! a*- or ti*
substituted phthalic aciis on the ©tacr is- that the reactivity 
of the* former is clue to the €lGctro:a^ attraotin^  character, #f - ■ 
tlii; two osrlonyi;:'groups hound together in  a flat and rigid /. 
rim by the third atom of tlx© anhydride# ■_
.-; '- -Sr^:casfcon»X groups of the phth&Xic anhydrides 
'; ar© hold together la m Hvom^ered ring* &o detailed m iit ,
' on substituted bensone ring! fcsod to a five^csfrered ring 
■ ©ecus to have boon carried out# Oor^arieon ©f the reactions. :
.' ©f substituted phth^Lic..©hydrides tilth substituted 1,3-cd- 
. .hetohydrindonos cmuot therefore be mad© ©n the published 
’mterlolf though a stmilcrity of structure leads one to 
spemilatt whethtr ©r »t, their reECtiens would be similar $
0
si
O
■it
C""
II
X o
eo -rolic-'fcLMi tosrs, liowsve^j t?o«ld to© IJSie pr^ sf/eoco ©f tto©
S i '
of substituted ftftaXlew
■ with compounds containing ft# 01* tteee fused six*
. mo^erod rings can Tbo mode, ftor# oao of fts rings carries , 
w  §f ecil5#i^ 'l.gi,tupo* ft# simplest ease would te ■
■ substituted l|4»BD^ li1dio<pi»ae0j vift a Islogca atom or a "
C M
„CH
Bowotrer* ft# B* m d  ^ positions of l|4*n^ lrtlioipiaOB#
■ * ar# y®$w M$$h mom aaftraftd ftan ft© S«pooittei har ft# o ff00% 
of ft# 0S3&OS32& gimps 1 aad troaftoat of substituted mphth#** 
<jainon#s tsift m d m m M  reagents leada firstly to aubstitot ion.
In.fteso activated positions* ftus$. M 01 aiftlftiar (Boy# 19S4* 
§2* SOS) ftimd ftat foiling I^braio^l|4mnop,ift0^ii^t. (ii. above) 
with amHia# in, acetic M i w idoote^ 'produood B ^ r m o ^ m d X t m
end that ft# ppsotoI of ft# fcalogcri atm  
\co tffiottd cs^#m  telling fer six tesrp with w  ezoto# of - 
r n l l l n i  M  m$Lmm* 3 te t  f t #  B^vfemd appositions re a c t p re fe ro iift- 
•Idly is ftrther ftom W  ft### two- reactions of Irioa and
'■ (SWes Oclmtf Bor. XQOOt Jgtf. 
' In, ftis eomeatioii* it.may bo rocalied'ttet-.lbcsasp 
itsolt rtect# with such recgonto as mthyl alcohol.'' With 
mothy! ale0h0l|;' for inotmtoop la oht
m s
■ff!-. *t <T3
o( ~position$,po$sec3 a structure essentially oXaiiXar to  t&$- 
0- or d^ubstituted pMheXic anhydrides t
: \ I* • , ; .■■ ** '
X ■,. ■ ■ ; . O \ x  . O '
3,€-3ubst* p litlrlio  • X,4~0ubst* laxttos.-*
tjhydrid.es g^uiiioxias
■' Xt is found that Dohstltucnis l#e* nitro groups or jg
halogen atoaa in fho Imposition of mtlsrc^ piBoaios ar@ tamsui&iy - • j|
•- •■-• ; V- ' • • > . . ■ - •  V I - . . - - ; . . -  . ■ ■ i . i : ::
reactive sm& c m  he readily replaced* l-lIitromidsracptooBc* ■ j |
for iustanat* on helling with methyl alcoholic potac& gives ■ ■ ' |
Imrnetiioay^  •(ESotixstqr Itote* B*2UF* 73G34j IXdl* g,- - 4 l[
■ • e ' . - ■ ■ ■ ■ p. - i i!
2GD), whilst 116-SiBitromtteocptoono oh heating with crtmtlo m$: p
mine#'yieldsf firstly, O-nitro-l-mylminomttoacx^ inono, mi '1 jj
OB ferther troatacmtf %$S^diosylmiiK^m^ (Bayer m& • J ;j
Co*, 1D3G43 $ G&^.Scnfc* 100X it *13735* X|8*Binitro« ■ ■ | ;|
reacts with i-tolmidtoe to iir# i 1
mttec^air^no (loo ait)* Also* on •'* , J
heating with pyridin® under rofto evolves nitrous £ace8*/m& ; j- |.
the final product after atom distillation Id cteysasina or ' ! i
{Ohm. Z m U ) 1^3,11,1009} ♦ ' . ' .| j
Thin in of interest since. Xiis.tht the only osmpXo encountered ,| j 
in iM  literature of a nitre group attaoaed to a teusi®. ring ' j I
fcoanj displaced hy pyridine in the fora of niteoui- f e a t s * ■ j
X t paroXXilt 4a ;tM i respect tb$ b<Saviour o f 3»xdt3^pMliaXit
tofxyclridai n  boated pya&diae# X* aX8o.>
©
loses its  two n itro  groups traa tao n t a t  180.
to give the, eorr©s;>ondltig,^il^rdro2^  confound*■ IT itro  groups 7 
te tfce/S^ positio^ ..giro...tXi^^rociotivo trat they do aptf fo r . . 
imataxco* roaat tfitb  prim ary cutoatio  ra llies  as do th e ^ n ltr o -
■ ^uI dobos (B cm ett* tel&racm o rnd totteoquiuone* XB23. p . X90)
*>. •<. • -, # ■ SimiXorXyt liologsa atona in 12x0 ee& , riotivEt4i poaitioms
:V'"'i*o. tIxo^ '*pooltioiiS|'oro retldil^ r'replacedBy euobBodies as»
:. ;aaiaa3 aad aXcoIxoXatcs* Sms* readily
■ reacts xiitlx diiao^Xcaiaa and piperidine to jrioXd respeottvoXy - 
• •: &i*24&dt2^^^ and l*piperldtoocaa1^^ ;•:.;
' : (d ie® * Boat* XBCO, i i *  Xw?£)i |2i  l*D ra a c ^  oil./:'-.: ': :
J ■ 'Mating with' prfaaecy msaatia ©ainao produces X~aryXra4ii0~;' - 
:' ■ " t4itXxx^ 4Uiiioixi#: g|C^BiolaXoA^i>B«diao12iyXimtlu^ aquiaoxi® ■ caat -~
'beating vdttk mllino' in  tbs prosaoixoe of borio aoid giv^a
♦ * #. *■
, ^ ,
df Ghoa* Cfeci’X£08* ££* X£Xi)« 3M a reaction  say Bo fo^ixXatfd • ■'
’ ':;tlms.i- ;; "\:;.’ :v ;,\,\'; ; ’ '; ;r:';:a. : : .'-'\'V;';,,:, ao.;,
I t  is  tto  d ip o lar Bataro o f t  to  eafborgX groups in  anttoa- 
, to lto , ia, roc^oMiMf.- for tto; ro a o tto itr. of tto ' -' ■ 
groups te ’ tto  positi® s£<«- to  tto  C ©■ .p*oopi# to d  i t  ia  iii ia  -> 
sasia © X o o tro n -attrac ti^  ctor& cter tfoat osplaina tbs p ro b a tio n  
o f td to arto  from m ltotiquto
and Xoot^  (B ijs ic a t  Aspects o f  Cr^anis Cboniotxy* IS S iy  p *45§) ;■:
conooivo an- proooittoi as
OH
OH
O H
o < ~ ^ s iitn ie d  :ftooranonoa ero d if f ic u lt  to proparo
and the ro a o titlty  o f ,1boir l-aStotitoaats .'■, ,
toroottoatod# 'Ko^ w q ^j & ccapoaad ctoilas* to, .eos^paiiito, to ,-
the < -^ o t itn te d  nrttoatatoonos Is  l*cMoro3£anttonOf :
:tto tM m liio
trr  ca c f copper p^dan-'to ;s4oM ;i-otoXtoo5^ntI^toa
: ■ . : X-!:s2o0onet®d rxnttaaco ©Xco rcmt isit& premia m l  - -
aXiptotio  m ines Ca&offfieXX, Efcterocyolic Coopoimas. £i> X$6Xf
S im ila rly  f llis b e i rad Goodlat (<X« d im # Goa* 2S32t :1S77S) 
discover^d.-t^ ts itro  group o f l-c lilo ro ^ M tw a o r id o a f; - -
mi$ readily ransoved b j p ip crid to e to yield t&a 'piWxdsrXa^ ria^ at* 
fhs:- istflucnea of tha ooAoi^ rX croup on tho n itre  group- in  
tliia coca is stronger tlmf.tf i&a iidtro group Itself .on
ih® para d&orlao atoa . io
c
£  - M M'(f*
*V fc- <s/Utf-' : e* ■
ct
.H
■ w
. !Sio jsoXecuXer structure oonnon to these mostituted
plitfoolic rahySridQo> entln8a^ tncnos> acridmes cncl ssrntteaea 
is ..an tansaftirc^  cartoon cyatari ■ osinying rao ^ eatsoiiyX .
0roup contained in a plmor ccsfigrrrticit p .. • .
■■ >£ ■.■.■;' ■■:■ ■,-.. ' Od : : ,
\ '■■ H ;
jf** j  d®*" ■«*»*“*“ 'Vm, - i V**. : .' ,
'.’ i ; ■ , ; ' ' ' , ’
. . ■ ': I J* ■ ' ^ 1 . '
: 7m . aid of the™, \ the- toutoetit .x *> l' on .oorbon, t: la.-, ■ , 
rclativoly XvXiXc* Cuo firfiisr aur* il® iMoli tow. ©teller 
propertied art \tM: d^ isXogmcied couatcrtao* d^Prorxeoiiaarte:: 
on. .heating tilth orilteo tom,® 4*txiXfcoooii^ rriB (i^ cLute*--,-. 
■.itoi* XXO, 2£2> X4) ^ , ml d^eMoroooixaaria is eonveHod.to
tlxa 4-el#doirtvniJvo h^pSsiiQ^ :
C t e o M t a *  1 m  s ^ y . i .  , . ■■■ ' : ■ 1 '■ : : - ■'■■ 1
c * o
i f  ih® ac tiva tin g  e ffe c t oa^-c;iil3i3titec<rt0' 'to' ,;‘ : 
eatbstitirtod plvUmlic m m  dot® 00X0X7 to t&a preoaenet
o f  t&e eaA oayl groups in  t£u» anbydrtclo rin ^ i tfeis" # M t  
fc#.inefficient to es^ Xata %f$f i*h®©(-^ stituted ftengoic ... r. ■•
m iTdrMeo failed to aliot? ejai&dl&p reactivity* Xn t&o oosipoimds
slioir a bc&aviour pairallol to that of t%m ou^ otitutfd;
■ . ■ ■ ■ ■ ■ - ' ■ *  ■ * f £  ... . ;
p M fc lie  , o ib stito to d  ^ontbonos, ^th rc^z im n m -
m&X t&src o^netciin a&Xdtioa to a ecaacn unaatOT&tcd :
tbroo carbon fasten* a coraon plcnnr cxofi^ aratiaa oLco* Sxe
plan.a3f gtrnctits?f • pf\WMxfcxf^mm h m  M m .  demonstrated-fey-the. . 
uso of :>rr7*sr'cnd, iMl&t, re CUecc detosairxatiosi of 
aeons- to  h m B h e m m M f -  ctXnole nonont iteasar^nosxta o.f ''a^ttoaa-,; 
m e  Xcrirer tfcaa ejected ;oca be c.oeoimied :'f# cnly oxxtbc ■
ftx.ant£^^ theory {% $ iX t^ir '$&& i$izk$®9 Acta#
; • ■ . . *  *  * _ *  _
BTaioQoiiim f u #n ^ *a * 6* c d  j cbra* ro o > * H3» 
osdstonco p i  rossxracs demands eo p la n ^ ity * fo r  cox'xjiigation'■ ■ 
baa the crooatoot e ffe c t *£ien themoXooaXe d© plena^ CU0niakr Vo- 
S2.*Sitb ISO j XboXmas' ffihoory o f ^esonnxot^ ID 17*: p*93)* X& . ’
, pbtbalio ■ ^ bjrdride * a l l  tigfxh carbon ttw' are: tiXipnaXI^  ;
bprldisod* wito bond imjles of ia>° la on o  plan© # f r «  
a consideration #f:.to# Baiter Strain toaorx* ’ to© o^gei. atom - 
coxmoctlng to© two ccs^oayl groups w o l d  m %  o m m  ax%f 
puckering of tot aiiijdrl^a rtog. toe molecule would toerefori 
bo planar enl tot partial double bond character loosed by. 
reconanc© on a given linkage could free!/ operate* Coatolbuticna J 
■to tbs totoaXt© ©i%dride cfbeto ferns (i) ond :'
fill.' are to bo f o o t e d  1
■ .J t Is fora < ii)  th a t has bom used to esplala, to©' 
oubotitu tioa reactions of 3~ substituted plxtballc anhydrides^ 
and © ia ila r p o lar forma of to© carbonyl ipewp to e^lato. tbn ■
■gs^ >otitution reactions of Hi© i& lo jcaated  or jaitapatod mxMwnos^
■ - *
anHx  ^erjuixion©3> oouaarliia and aoridonso*
&  Hi# -substituted benzoic'' aif§drii©$|. hmmm$ no 
planer- configuration is expected, for fete rotation toout too 
bends bond© comoctlng to# bensena rir^o to Hi© carbon'atoms: ■ 
of %l%o caxbosyX groups easi talc© place* Bipolt momont masur©- 
-mcnta of bcnaoi© itoyfrid© suggest toat there is in .fret .■ 
a ©noil resume© contributioa .from a polar fom toert to© 
eerborjyl ©ssygea acpires a. aegatiur© oba^o and to© t o w
fcoerass- cpiB oioicl w itti a p o iit ir o lf  «g&aggf<X esEfcoa
aton (Cocpoaf m &  SqySh, J* A«CU&* 1042, j>§, f T i ) * ’ S a frt
w ill tlxsM fb rs .la© amly a © rial! Ir iilb it io B  f  f  ro ta tio n  $&oui
th s  i*img 0ss^0m to  e in to& yl earbon 1>on& a d  easplste frs fte n
«*
# f ro ta tio n  froxxmi tfc# C '0  bonds o f g ^ y lr i t f  (Oesper . 
M  aqytb, lo e *e it»K 3fe pisiN&i® • isoworor, tlxars
to  mo fmoo ro ta tio n  femjjrof t lis  bonds tM - it©  p lanar
character w M , a llow  up to  m 3f0S croateSX^tiw o f tfeo p o la r 
fo ra  I f  tlx® reactions conditions daaaadcd i t  (B o iie k , £ 2 *l4 t* 
ISO}* fh e ro fo ro i i t  is  suggested, l&e rm k tir itT  o f  i&eo( *  
-substituen ts. in  pMlxalXc a ^ d ri& e s  i f  ta r to  
-iaXXy p lanar dxaraotor p o ra ittiB g  tbs*: 'foraatlom  o f m olxargod 
carboxyl o:^ T0oa abon -  and ta r n  a contra o f e lectron  d c fle - 
-lom cy om tlxoo(-»carl3oa atoa -  vMX&% tlx© ixmrfzmm o f. * 
0*sut>stt umtB ta  e$bstitu ta&  bcmsoie' cs fiyd rid ts  X# 4m  to  
th e ir  la i^ o ly  moB-plamor cbaractor undtevm rfblo to  rcsoaanofy 
axd taxes irx fa w a r^ ia  to . tlxo .fox^xtlom  o f a m o^xtivO ty -. 
charsed earboayl o^gca  etcca. S ie ir (Siffercaca in  obemie&lt 
T xteslou r is  re fle c te d  is  th e ir  iif fe r fa g  tea&ensy to  .fora 
rcecsaatins; g tro c te e a .
ta  sd d itlo n  to  tha experiment* on S-cM oro- end 
S -a itro ’eensoic e ihydriaeo, e m d sa tio a  urns neulo to  csce rta is  
v lio tl s r o r n o t & n ltto  croup o rtho  to  on oresaatie. sldsfcya® 
grsa p  w u M  show la y  re a c tiv ity  eosparekls to  th a t o f the 
n itre  cro»i> ia  S -n ttro p h ttia iis  esIyCriae» AccordiaiSLyf
{11} m o prepared* fia th is  . 
compound* to  the w en t of any e jectio n  of the xdtro gim p  
by pyridtoe* the p o s itive  charge on the heterocyclic nitrogen.
atom could he rtaatoolieod hy the ohargo-d oxygen atom of the 
liyHm yX group a  pa?©ton removed I  '
OH
O'1
I!
C X
H
: ' - O -lIitro p lrth a lic ' : .-■
enhydrido b^ i^ aldeli^ de
" f$W :nitro group of S-liyd^ my-B-iiltrohcnsisldol^ rdt'
ihowed ixo tendency to rasov©1: pyridine aodxthe iAdahydc
m s ’;rooovorod:'mOlx^god from a'rofSoi^ ad. pyridfeo solution* -
of this Xdohydo with, sodium
aolmtiai . felled to reveal esy %w M m m ^  of the nitre 
■ group to ho; r^)laotd hy netfoossyl* Hi fact, the electron 
.attraotlmg effeot':ot the 0*1 0 0 *^1 grs^ :iEf^drido
trould m m  to-be'greater thu ttetof iho-ee^^ •
i it-. a ¥
heasoldcdijcle«' ihia relative 'inertaoso of ortho su&stitoeats
in substituted bomscldcfiydos is boras cathy the • •iitemtire ». 
for £«ohlorohcisaldeb;rdo * for cnarjple* slxewa no great ' 
reactivity in'its chlorine’atom* ;V \ •
Tkmmaglmtiito thesis f the confeiMtolms /been that
- :tho mhiXity'Of idtr#/group in S-nitx’ophthaXic' ei&ydri&e 
'■'rad of the: clXorim atoms to3fi~iioMcropl^^
io daa to the oXootron-attrasting d'sr^te of the carbonyl 
groups''to the it vca thou^at tleoiriiblf' to-’
cods oupporffer thisyoosvtcartion by replacing in e&ecftto 
ring c&rbonyl. groups by xsothc? strong olootron-attraatinil-" 
group or groups i i M  imowing if-possible that the nitre , :- 
group in the corresponding nifcra compound was also sub j oat'
- to  ■replacement'' ix i . p ^ id to e  'ec lu tio a* ,j|* llto to  ■ 
t o  already been rcncrhc&t gave of? toom ftoss of totregcu 
osddos. to®'hooted to pptotoa at 1X0^; *
yioldod W  Moati^aLloi'-'arystoiiissllo pritoats^ 'Here tto ' 
olocteaa-atiraating offoat of'out'aitro'group aids the : •■ 
■^ rosOTul of the saaomd nitro' © m p  in the' feto of gaseous ■
'■ products* A carbonyl group oss introduced into a benseao 
"ring carrying two nitre groups ortho to on® another* if ■ 
m s  lisped idiot’this msuM etsbiliee ia^ r ^ rridinium'prodixets 
Visaed on’heating in pyMdtoa* to effect* tola reaction 
u m M  bo similar to that of .Siaeke*e clrurdy mentioned (p* /+) 
toere g*^oro^3fS-dlniti^b®sola' said lost' its halogen atom' 
on heating to pyridine*: yielding g-aarb02^^|6-dinitr©^; -: 
■^ yridtotoa. beteine* ■ !
■ : SfOOiMtrabcpaoio ccid dissolved i n  cold p^rldtot 
- :i@ g ± f j &  &  w M M  ■■p^eipitai©' of--bbc t o  ;
boating under genilnreflux* - the- $*JLt dlca^lved and tlio v -.;y =
 ^.j^ Xuti&a slowly turned darlc broway ftoac of nitrogen dioM.de 
" being' Wol¥od and crystals appearing- &t ibt Attorn cmd on
' Hm sides of' tlao reaction ysssoI* After ton liours boating 
.Hi# crystals m m  and rocn^tsXXistd from aqueous -
acotone* Slightly buff coloured stout rodt wore obtained*
■ t&dch docOTposod at ©bout 200 * Xbes# crystals were acidic
' ‘ and analysis suggested tn a t they were Hie 3 -d in itro b a iso ia
■ raid salt of o-cau^o^^S^i^tropyridiniua batciac. ibweirop* ■ 
ti oataont of tMs solid in methyl aXcoliol solution :'
' ’ Witb picric acid yielded briJUb yellow needles of t&cpicrc&c
m d t**c p o s itiv e ly  ebepgod pyrid ine nitrogen atom is  M cc tric~
of :'6^oa^o^S-ni1uOTyritoi^ betaXac* m#p* Ifl *■ --;:-':i
this reaction H^More* it is tffiwazi tbat.Mtb. 
2fS*dinitrobou3oic aoMf .tbo affect of on© Mir© group m : - 
tfoc cocond is 0uc& t*mt *» in boiling pyridine ^  -■oiio:Mtro :;-v 
group is displacsdf ■ pyridiao «t©rs .the mlcculo by -roplaa^esit 
ally iioutrali.ped by th© nogatiyely cuargod carboxjrl ;©?oup t
NOi
S '
MOOC- cocNO,■ .1
It is tier® isg&lod that the aitr# tM.isli is. ' 
replaced is that occupying the Deposition* ‘ Sterlc hindrance 
Kd^it ougjosf that it would be rather the 3-nitro group 
Which wold be replaced by the bulky molecule of pyridine# 
Ilowmrer, there are laary reactions Where this. seemingly ' 
reaserrble assumption does not obtain* Xhbotsen and Keener
*- ■ -r *  ^ . , , : , .. . . .
(J* CIict* Doc* X9D0, 122, 12GG), for instance,' allowed that 
the iKixitFQ group in 2,5*diaitro^ ^^ 3rlcne is the sox*® 
readily replaoable by onionoid reagents. I :
H C
NO
■ explanation of tMa fact soaac to be that the ' ' 
mitro group i&tlio Deposition is'free to assume. a.planar 
configuration m l  banco to escort its eleotxmn-attraoting 
influence on, the para nitre group,,in the .2-positlorn She 
presence of - nctbyX groups '
from retaining a planer configiratioix*, In 2,0^0initrob€nsoic 
aciir/-it is :lti0vS-nitr0 group which is the /m m  tw &  to . 
aoxim a planar coixfi^ ixution, .activating the' 2-nItro group
and rendering if sore, prone to .asbatitutioa. by anionoid
* ! * ; 1 ; s
rock-jcTts* In.this eomsetion, it "may ba■ jjoted timt Eodgsoa " 
end Gaitli (#« @hm» 80s 500) found; that, 2»D-dlnltre-
■ toluene on.;boating for three hours .on the water, bath with
. CO ■
SDju usxmdB caustic eocfcx yic^ ld^ d
NO,
■?.
cm
NO
423* points is tbi#- m otion art
tricotis'coto1* &UL cnelyits m?% WoiXos Mid
ZtTOXOO c t  G%£o&3*' , '
Sao m&iod falldwtt : f »  th * prepeiatiott tbis©  ■ 
aoi&3 woa tftefe of Calteio asd Voo&oft (C^noi©. 0^&S3Q3| 
C o llec tive  VoXtz&Ot p.dOG)#
Ccraseroiel p b tte llc  csSiydrlfig <100 g.,C .C 3 zaol.) 
®ea dissolved ia coreastscied ealpJsaria eeid  (I30g.s £S»«4. * 0
IP*»I*50) by &©&i£sg la a sirtira to BO os a stcc>b&t& .fa 
a ^ ireo-seo^od flasM flitii tdth a dropping £bra©If & 
tJ*wao^otsr end a ssdissicaX atirrer* 5Sx© ©tecs i*as tor&ed 
off m d  ftaisj said (S5©«a«f #*ir*3U42) was ated .
coitiouoly :taa t&© dipping ftenaI at ouch m mta' tlmt
o
t&sr te p c ra tu ra  is&& iseintrdned a t .$00*110 * 2M g  ©pgmtiosi 
raquirod 20 s im tii#  Coaom tratod s itr i©  acid  (XG0e«6* f  ■ 
.pp*gr* $«4£) ’ tbos addod <yiioi:Xy m m -  a  jMgs&od o f f iw  
minstoa* W itb ©osotest c t isrtmg$ fba %bol© m istiira ■ wao; 
boated ©a t&a c tc ra -te th  fas* 3 I  oars.
" A fte r gtssiisg: ©fc 'm m  tampa3S5i.yys © Yerui#tj>
Baas © s^ s ta llim  s o lid  te d  csporateSi both s o lid  asd c o l- 
-u tic a  fe r#  peared ir ith  s tirr in g  te ts  iced water <1 l i t r e ) • 
52ia pale yeJlew p re c ip ita te  % za r  "raved by f ilt r a t io n .
ord tot filtrate of mlptaria m d nitric acids ddscsn?d0d*tot 
trratoed ep&t of Mteplitlidie acids was Timorously stirred 
with cold rater (EGO cue.) to dissolve toe isajor portion of 
4*nitropii12islio acid. tot residual S-xdtropL.tocXia acid r a
dissolved to  to ilto s  ra te r  (XOO cue*)* A fte r flltox^to^ end-
©tending at roon tcsqperaturo for 84 hours* S^nitropMlxJiia
.' ! ..!. . „ - •« • - ■' ‘ & 
acid &opzxi&tQ& as^ otoll tpregeler pricm* cup QO~ll «
mold 03. C#J SSJS * '■* ■ , ;,:
: 'Sio^fallicctioii tora gX&aid m ® $ M  ..mid fiildtd. G
'. * ■
pare 8-nitroplitoaXio eeid* sup BX&-XO ;
■ toc-fpooctora followed tor toa toolatioii of ;th&,;
n ~
dietojrl ester of 4*Mto^xtoalia .mid was testd on that, of. 
Bogart end Boxisstoclc (J*A3er.toen*Bocj- Si 743 j c.pr/M^da- ■ 
Cotton*. Hoacttoni of .
■-...toe c&gaocm mtoor liquor© and rashto^a were tu./: ,
m m ?  a toe final ©tags of too; '
evaporation *boto£ caao cloudy on a etcan^ B&to* toe residue ■ _ 
of \is«orie MtroaoMf^C71#Clg*) Offcip drying was dissolved. •, . 
to absolute etofX cleo&ol {X1C£.)* ec oxrnted with igdrofan
tolorMoiGind looted m  a to wader rofte. for Sj j-
teiriu tot wsiltsot- ©elution was poured-totox I’atcr to. •
(1 litre) cad tot precipitated yellcx ito-toowa oil extracted
wito ctoer* tot otooreol attract raa ratoed oovtral 'ttoot 
wito diluta eofflta catoonatt^  Cried, cad too colvrai ;
-oratel. WeXM toito# offcip *yfecry©iB^ ^
£raat olcoiiol rnd treatment wito criwl chCTcoat ecare large| ■
71
/
. t ■ . . . ■ 6 . .. 
pels yellow* teegxku prisms* n.p 8f>4 * Yield 43g*
4-*2Iitrophtlialia ‘acid was obtained as follows i•*
too dietJijl ester (20g«) was added to a solution of potassium, 
hytocxide {12g.) in wafer (15 b*c.) and alcohol (?0 e#c.)# 
With toe evolution of heat*' too potassium salt of the acid 
separated almost toxodiatoXy I it vas filtered* washed with 
' a little’ alcohol end drained* too dried cahe was toes .
• : ,.,v *: r-
dissolved in warm water (100 c#e*) end toe solution, acidified 
with hydrocatorto acid* to cooling* toe pure ^ siti"opIstocJ.ie
acid slowly separated to toe form of snail irrejalar prisms*.*. > ■ ► • ,* •
m*P XC3-3 • Yield £D*4 g*
ip H  fetU SilSilSdit’icMl ldrS±5>
' , . ;  ... . ...    , ..... . . . : , .., ....... .. .. .: ,
: f % ' ' A  Solution of G^totroihto&Xio lud^ydrMs (TO g**0*ii
' mol*} to acetic tohydri&o (€3 c*c*)*offcer heating under
influx for fifteen minutes* was poured into a 6!l evaporating
b&sto and allowed to cool* G.xXX* yellow eryctslltoc noodles
were deposited* which* afitr atoidtog overnicJScfcf wore ground 
to a mortar end filtered* too crystals* dissolved to noetic
ard^dridc {50 e*a#)* wwe heated under reflux for a farther
30 minutes* to cooling to aa open tosto* grinding toe cgyefr* 
*-sXs mcV filtering m  before* a paIs yelXm? product was 
obtained which vna triturated with otoor *, rofiltarod m&  
finally wutood with dry ether# After drying to a vacuum ■
■ desiccator * 3-nitropht2ulio crdiydrids waa chtatood as pale 
ytllow hceiles * imp 168-4 • Yield 44*0 g# ■ •; •
3&2. &£. £sd EgdLM m  .
Xc*0X4^ X013. 0iu ^^ 4^ iCs,iX^ 03‘'^ l^iC^ X^^ Xwp^ /Xl-lSAXllil'UZI Xlstaime# ■
. A itortora of 3-zdtropkthalio atoydrlde (10 g* ,0*052 ■
aol^ ) and pyridine (00 e*o*, top* range, 0*6°) contained 
to .a flask fitted wito a mewsr air condenser .(00^ was 
lieated to m  oil feato, toa -te^ eratare of wftieb m s  grad- • ,
-ually raised to XC0~H0 « toe initially _ clear yellow eolation 
turned deep brown rad wltoto coma fifteen nimtea, femrn , s ■. 
fries of oxides of nitrogen appeared at too exit of too : 
contotsor - detected fey toeir odour and action on atanto- ■ 
^iodide paper* After an tour^ a yollowito brown solid was 
’feeing slowly deposited on too surface oft to reaction flask- 
vMlst a very email sublimate of nitrpplitoaXie anhydride, 
appeared in toe condenser# llito continued touting, toe . 
deposit blackened and increased in amount and afetr twelve ■
.tours t toe evolution of nitric oxide tod erased* After / ■, 
cooling* too almost black deposit was filtered from oxmm, 
o f  pyridine and racked with light petroleum (40-00° ) *
iraiertol was cmctod on a porous plate cad kept to a. ,p 
Vmouun over toe weekend f too brown product, tons freed.
'from excess of pyridine* weighed 0*0 g*,
IleerystcaXisatien of tola crude smterxaX won iiost 
COOTcnXcntly effected from acfaratia alcotol using cquat 
.beakers as crystallisation vessels* _ toe crude mteriat
dissolved in  acaeoua alcofeoX(2  parts  o t  w ater to  1 o f  
eto y l alcohol) and soma o f toe discolouration removed fey
» • • •• ). s ,-■ <•■.■: .• : •; ‘, • *. 5 - 'if',’ ' ; ’ '■ \ ■ ’ •■ \ ' ' ' : ?
treatacsat o f t£ie ivaaa so la tlo a  w ith  animal eli& ressl. Ca 
fiXerim g in to  on open dish o r w ido-watood feeaker, feydrated
feetsdma was obtained r ./, 
sln osi imm ediately in  toe fema o f abort rod prtenc* < A . 
second rccrystaU Lisation end troctaout w ito  fa rth e r oxda&l ■
, I • ;. • - . •: i : , : ■ /. " ■ ■ ■ . .]
charcoal £ava & purer eposimen o f t  he fcct-aino as Xarga, ' :
s lig h tly  y e llo w , transparent p r ic is . 0.20  gpsas o f -the ... :
. crude n a ts x ia l guvo £*Sft 0 .90 grcas o f pupa J^'drated £ ,3 » .,
-d ic a rb o s ^ lic a y l-l-jfe ^ ^ -p jrria ia iite i 'betaina, v.McIi dark-
-ensd a t 3.00c end fiecoaposed in to  a black aass a t 0?O-»SQ°.
Bound » 0 ,6 0 .1  5 H,4«C2 $ If,4«® 3il. 0 ,^ 0  XI.II 0 re q jilre s j
C,S3.8 I 11,4.£14 I 11,0.85;,:. U, SXLC. , v ,
f ltr a t io n  \s ltli eiuatict soda gnvs' II, 2C1.C, . ■
^^ 4*1 *1^*1 f f\*f* t X i C  r13^  1>?rr*”? /!*f r*£5
?n Mgr?Sr '■, ■-.■. -5 • ■::■■■ \-. -■■■ ■. —  Vv:v ;
A solution o f O -a itro p iitlis lio  «a&ydrl£o (£  c»)
M  ik y  Oleosa (20 c .e .) cad pyrid ine (10  c .c .) -.as . : . ■
■ '■ . :■■ o ' ' * ■ ' : • ■" ;
/rixintainod fx i.100 fo r twelve Ixours | daring m is  tto e  -, :. ■ 
/to e eo latio n  torkoncd but s lig h tly , end no brown fta ta  
o f n itrogen cxidoc were detected* x^cporatioii of: too ; ■ '
• solvents le f t  mcfecngod S -n itro p iX u lio  a±ye2rid$*‘m#p'
*,■
X60—8. • ,//\ /,/, .
- 1?etateQ (X g*)
mm dissolved in glacial acetic acid (10 c«c«) and the ■ 
eolation warmed with oninal charcoal an the eteir^hath for 
tea mimtes* Crystals of
fcetaine acetate (0*4 g*) separated feoa Hie filtered and -
cooled solution in the fora of colourless prisaoi m*p ISSN* ■ 
©  *gQQ ■*;
Earn! i C, ©.63 I IT, 4.33 | W, 0.03 *■ '
C E O  IT roquirecs C, £3.40 ? II, 4.32 5 IT, 4.02., . ,
I S  :'l O
1 1 ^  Tfnr ^ W$?fc*hT ■■■■
fo a eolation of 2$3-diearho:^f^ 
bctaiac miohydrato (0*5 g*) in dicaca (4 e*e«) ail ■
water' (S c«c*)f wee added concentrated hydrochloric aaii
•» «•. _ *
(1.5 c.c.). Ca vcxs&ss to taaogoa^altiy cad cooling, sasll 
yellow  pris33 of tfte betafco fcytecc&LorlSa sepseatcd, tihtcOi 
aftsr psesyata llicatioa  tram, e^ocsia aleoijol Imd sup 135-30 
(doco:.\->.) •
I *1, 4*44 | d ,  3JL.73 .
C I I  o ll+ll o ,rc i jrorairea i ®> 4*70 f C l, ll.O C i. '*3  ^* . 1- . *■ •
: *
Hi) ■ / ,
; a) 2,3-Mes3^o2^er^-l-Krrlaiid^ fcetsdae
monoljyarata (0.2 g.} in a vase! water (3 c .c .)  m l  a
& •
VK.S fiisssjl¥0<l in acrasous clcchol(2 parts at water to 1 of 
elihyl slcol'iol) and eosa of the f^iscoloaratlon 'raiOTed by
treatacrrb o f tho warn eolation with caimal charcoal. Ca ■
" w ' ' '■  ^ •   .. .. . .  ;
filering fete m  open dish or vddwaouthod hoakor * hydrated
S*3-dIcc^ 2x&iyphea^  ^ bdeina was obtained • •
almost irxse&lately ixi the foxxu of short rad prisrcs* - A ,
second rooi'ystaULioation end teoctaoai w ith  further cmtnal ■
oliarcocd gav® a purer opooinca oft ho boiaino m  large* =
slightly yellow* tran sfer out priensu 8*20 grss of tho
_ crado material gave OrXd 0*80 grans of para hydrated 2,0- ,
-dicarboxiyphonyl-X-i^^ bctain®, iMch dark-
-mcd at 120° and decomposed into a Mack m a m  at 870-20^
i O*0 6 #l | 11*4*02 f M*4*93Sh 0^0^11*11^0 requires I -
0*00.8 % 11*4*04 |' 11*5.05;:. If* SOUS* 
fitrutlcn with c rustic soda gave I!* 201*8.
i  *f ^ V h r r r i A ^
/ ■ ■■: - ■'■■■ '■’■
A solution of S*nitTOplraialie tnhydrid® <5 ,y.
ixx dry dicxa (00 c*a*) caidyyaidira (10 c.c*) was .. rt v r 
seaintainod a t ,100° fo r  twelve hours | during th is  tin e  r  . 
the solution Carkoncd hut slightly,t end no brewa ftoea ■• < 
cf nitrogen cadde® were detected* LVapoxrtion of the : p
solvents left unchanged 8-nitrophtIiolio odiydrid®, m*p:.
■ ■ ®*-;- '■■ ■. ■.;v ; ■ •■' ■. . ■ .- V:.,.- '.„■; ■ ■. X60-3 * ;. ■ , ' \. ,r;, ,: , .,
coimcrciaX/mtiriaX for sisrttcurs on. n ,sttsa«teth with caustic 
soda* decanting? fraatlcnrting trto® wor x&g#i:aodtoa
hydro^d©. 3h© fraction OiatiXUng ovssr the rsngo 8M-5 ° ,
m $  eoXXected.’.fpr uso end stored: wvsz* potassium lydrosfld#*
;. %!litroplxt!ialio er&ydridc (5 g#> wcs dissolved In 
dry quinoline (20 o#a#)|;Xgi%r|^ ..‘.a dark m d solution* Jtftar 
•thirty ItC-i0*-the-solution had famed cn opaque
.dark brown* brown frees of nitrogen dioxM© were observed
at’ ISM top- of a long narrow fobs attached to ;th© reaction 
irec$cl*-’^fter a further 24 hours e^tamoue Mating* gxooas 
fUmeg were.. still .-.being evolved* the solution having turned.
"to a bXaolytfa**pfreatiant- ofxtMs far after cooling with 
organic' solvents ■ gave no purlfiallo fcciraot* : '
- "ta an. o^>crinaat using a . j&s&Xe. of. tpdm X im  which 
had not been rigorously dried* teown fanes of nitrogen " 
dionid-3 were observed, end In addition a solid Baterlal :
V.-O0 doa deposited in tbs reaction vessel* After purification 
th is  proved to be tbe' quinoline celt of s-tdtrobensoie acid,
a.p 023°, : ' . '' ,'-.7 ; V; et r a /?>■•••«?
Pomxa i c, C5.74 "1 E, 4,05 | IS, 9.43 . 
..CEO If .'requires* ..C* 04.05 * I!, 4.0S § 11, B,44g>.
It a 4- 't
A ddition o f eiiiyi alcolool (10 e .e * ,  ^ ?  ) to  a 
solution  o f 3-a itro p M b o lio  rnhyaride (lo g ,) in  'pyrid ine  
(£ 0 ‘ c .c . )  .rccultsfl. ±3 ca tenodiata ejjo tliem is reao tio a .
■pm-
HfTHI .f$<f fit f%
; Xir to# Cora &£ ittolt ptoitSf: m*p t  ;
1 A samit $£ tot:®aXti pmpared to tot tatoto 
’Siossa solution ft&a ^ p .  lOD'i ■ ■; ' ' : ; ; . ■
&£ 2s2StesSiSi2M^ m f  ■'
•■"'■: . tot nm& fba? tMi crportotart wa# a
tomareloX pa?o&i<3t toMi &a4 btoa M o d  crncl diotlXtod tetoi
■ . _. . * »■ . • :- •
ovw- tot feaottoa distilling batofwssx ■
*•  -r
X2Si'5-*13' ■%aa':aoll®ci04i;-; *'■ ^ .X'" v 1 ■-.
' ■ ^iTitWi/btotXic stoytotde (3 g*) slowly. dtosoXired
*  *  .*
la di*5f •X-pieoliaa (IB e.<si) ©a geatl« %?s2Bia3«' 2heV
■ . , , © . ■ : \ - . .
solution toon Matsd at 1123 .gYadaaXXy darkened and dtpttiV
a lank t %& toXM on toe >alX$: of; tte reaction. flask*
A£t*& a total of a  bourn MuMxm$ tot poliittoi \ as
tooledf-.,filttr©§ and tot.nod deposit,mtotiiiife & ,tm  ..
c«q«$ of ^~ptooXtot. Afton inytog grmii^it to a w m m m
tot motoric! {2U6 g*) trao rta^atoUULctd •'
totalpyrldtos {13 &«e*)t . ;
^aitro-lw^is^Stai to too t e  of orcsgs plaits* :
■.. *... , , .* *
si#p 32X«*2 (dtconp*/ • 1 '■* * *
'■.■"; Found * C, €2.3 $ II, 3.15 j II, 10.3 '.
C I O  IT 'Jfegulres-1 C, 62.7 ; II, 2.03 | if, 10.,-©.
 ^ if X
Sfis2s& tesasss^'1 .'.. AmtHf r»f^l
Co'sasrsiel /^ -p ie s lia s  ■es.3 drited ead d is te d lle d
tide® over eodiua txjdxmide end V m  fraction of
' ■» »IK: -..V. • <**. . .. • .-i .■& ;fv-, . .,•) , * • •* '
collected* ■ ’ ' ; i':- ■ wva..r.
* *
C^lIltropMtalic cnbySriCa (10-g.) Giacolvcd on 
vemlas M  ^ -picollas (15 e.o.) to giihra dark v&&'v,/; 
eolutioni a ®  reaction flael: carried a lore narrow air 
cona^ety'< fc&d on Imtisgftho solution to "■’’ ■
ftaoa of nitrogen diosdda wore okccwed near the c~J.t 1 
of ike column' a c  reaction tos m& a.. ,
dor- trowsi solid l)o^ ux to 'oopctato after a^out'iMrtj : ? 
•tatetes} touting at 1M® tCTperaturo was mlatained fof 
tv/clvo feoura*’ Calling £&vc a'dark oily 
Which a teoumidi-olack amorphous' powder was filtered off1 
washed vitli a. little li^ hfc potrolona and desiccated* .Sh® 
dried, picolino-fre-e n&t©riel-(£#3d g*) was 'tesoXu&ie 
la'ooet comon- oa^enia eolvontaf • tout te a  reox^stailisaM aas  
from a eiixtira of equal '^ laatities of alcohol © d  water ;■ 
and troat&oat with. animX-dicrcoal guva clusters of toff 
coloured, -mcJX prisns of 2t3^dicm%o^plie^^l^^lpic0liniura)a 
t^>eta±aa maokidratei wMak tolackonod and decomposed at J&5*? •.
- '1 PlfuUd I 0 | €i®0d | If, *II®S9 -.*"■■* * « >.
GjB 0 S-HjO^re^iresj'c, Cl.CS | II, 4 . 7 ®  f'H, 876.3*' _
... : ... .T itra tio n  egginst caastlo eoc>a c~v« M, 277.
T4 *-**» W M  * <bJ 4 f% NV* ,fot*'*07*rH
. -”r T «r .
; ^ -Ilila i'o p litlia lic  o d y d & M  was prsrparel b o ilin g
4-nititphttaXic mid for qomo mimitm with acetic 
evaporating eonplefcly cn ranter hath, © d  weciyotaHising 
the brown resifao from tocnsracu fta rahydrl&o separated '
. . P
in the fora ^ of noodles, s«p HC~0 * Cohen, tfoodroffo rad,>.
Andercon {P# Ousu Coe® 10X3, KO? COS) give rnp 219-120°+ -
4~iritropMtaXio isifcydri&ci (5 g*} was dissolved in •
dry pyridine {00 c«a«) rad heated to H O  for sixteen hours*
Sh® solution darkened slightly tat evaporation of t&® pyridine
.*
■ ■'. .. '! r < ' O
gave unchanged 4»*nitropIi1iialic crd^dridc, n*p 117-0 *
frcafno:ct of Cutatvlutnl Futnraiui&as writ?
■'priFsnr^ rti^ 1! S^Witra^thrX iv*id e * ' ■•■ •
r - " ■'■ ' '■ •■■l 'iJto irrtinate rdxttiTC of 3-mtrophthalio rahydride » _ . + ■ *• * -
{12*8 g*> rad urea {2*0 g®) in a '250 0*0# wido-nouthsd ' ' "
'. ' i. o :
I’ouad-hotfoTaod flask w-us heated in ai oil hath# At M O  ,
vigorous frothing oocured rad after tUXrv jnimtes tta
. . ■■.:■ \ ■.' ■ .-: ; \ : V/ . p i  .■■'■■. . 0 -. ■ . ’■
wra raided to -.190 • rad heating continued &' :
further thirty nimtas until frothing tad subsided# fee 
ootltd iiatfrial was axtraatod with cXcotaX (IXO e*e«) ©I, 
'after treatiient with dcaolouriitog ctercool and partial
ivanoratioa of tac oolvrati O-nitro^ltalfaido was cat* . , * # •
©Mains! in 'thi.'foza. o f iigfet ygHow tocauLos, a.p £13 .
■m -t
Yisia.}■;'ii.t c-'z~ ■'* ;; '■;■ :■■ ■ ■
. Bogeft esl loross&el: (S.iaes?'.C!isa,3o8». XSOd , :
A solution* o f (0*05 £#} in .
Q
dry pyridine (tap !XtaX«*XXta3 | 12 o*a*) ©iter hoatins
' . - i" r- ! o .:.■
at 100**1X0 . for G6 Xortra liml fcrlcenod tat
a fte r  cooling , dope-sited P ^n itropM ialfc icla  .(3*10 e * )j
tap £2L4~8
-She reaxeiiott of 3^ nitroi>lit!trl.farlde vc& taeed . .<
on the ®ctho& iptaon in Organic Spathscas (Coll* Yol iij- ■ '
p* 130} for‘tie preparation of
A solution of pure Btcxmmn tlilorMe crystsls .
(75 0*) in coventrated fcydrcc&Lorie eaid (100 e*c«) ^
t;©0 added to a colutionof D^nit«plt!ialfaide in worn < . 
glacis! acetic acid'($00 c*c*)*2Sxe addition was xxdaim paoH. 
qusntitles and tie solution vigorously stirred.ttex aSX'- 
the rodxainsfag«t lad teen added* the nlntiirc was ;. ,v , - •; .
heated on the sfcefi^ bath for & On .. •;■ • ■ '- 1 - • : * *  ^ ■
cooling in ice and on addition:WP mier (100 c«c*®)* , ' 
fqpure O^ aninoplxtlcllnide v ts precipitated as a yellow 
solid# liear-ystelXioation of this r&xtorisl • fron aqueous:- 
as:'' Ojuh^ jx iltl) EPt& pare’ S-£miaopIiwKO.iaiae -(11*3' g .)
£& tlxa 'fo ra ro f ferijS it ja U c ir.a s e a e a , a .?  £ 2 »  °. ; .
: ■ lS03fr|S, .249S)'
m fd o ? 1* o'P • ■ %,
■ ■ (X7»0 g«) m© te & te i t e a .'
v ;i *■ ■■■-■■/■ ■ ‘ • V  • ; ■ ' ■ ■  :■ - ' '■
le c tu re  o f com ^Btratod byteocaloric acid  (30 c*0«> and* ■. ’ ■ :■*: «r . * . , ; • «
w ater (40 c*c#)* tea rate© bytocK iorido  d id  ro t dissolve  
tot formed a ms© of b rig h t yellow  noodles* mixture
C ' .
mis cooled te ea ico-bath to 0 *ra& sodtea nitrite (10 g»)
dissolved te water (SO o*cu) cooled to 0 ccaitiously added
te email pcyticnsi tee tcarpemture being mstatatecd at 
o
4-0  daring tee  ^addition* tee  colour o f tee  solution  
gr&cbalXy ctasge& to ero^e-teom end tee ante© bydroclilarido 
' c rys ta ls  dtesolvod* fo  teia cooled diasoniaa salt so lu tio n  
potaestem iodide (10 g .) te  water^ (20 cc#) m o added#
A oliooolato-brom precipitate was fomad wite tee evolution ; 
of nitrogen. § aid after ©trading at room tcqper&turo for ■ • 
tea minutes* tec teoXa tras boated on a-sfeaovbate for 60 
simtes* tee broni aoXid.ms filtered ton tee super- 
■ -naterfc liquid and dried# teia mterial (£0 g*) after
e^ystaH isetio a  to n  d ic:^a (60.c#o#) y ie lded  3~te£opfct&£X'*
" • ■ o .
'. -te id o  te tee faro of p u le *, orcngo roedXeaf a*p SS37«*8 » 
m in x es' (J . pr« t&ca. 3.000 ( i l ) ,  C3j 3G4)S tsJio 
propcred tills coss?wmd feoa C-SoSspMiaalis aaliyQpida end
•. ' V  ■ n O  ' :t
• amnsonia* gave n*p ^ ,v /s . s  . , , , ,
■* t "tt't* a*^* fi»*Y^  fit*1' j m ^ • s - p  r»A s
A solution © f 3“iouopIitIaaI±3ida (1*50 £ *) M  &sy
> : ea ;
♦ o
pyeidtea {10 o*e#) w  boated at 00-100' for twenty I 
partial evaporation of''tea ppridtea gave orange needles
Cl • *»*wor uno*4<»w^g-vO« **** «ft»o *»&.*»%» j si# p 4*AiH ■
*
©■
V • '
i^T»rt"^’K•v*"4*/?<*--n fsf*iwSlb. 8 «W«SS»
tea method is based on .teci of ifieilaonder emd
Ilenr&paas (Bar* IS31* |^ , 0302)« ‘13: : 1. ;.v:i‘/ / ^
A solution of potassium nitrate (HO £*)v:.i& ■'
coroentrstod su lphuric acid  {10d c.*e*) was .cooled.te te
ice-b&te* Ceaacrolel feeroaMteyda (100 &♦) added drop-
-wise to tea isoalvsiiccvUy stirred solution* .tea rat© of
addition of tea el&teydo and tee rapleacnsat'.of.tea'.
. .  :‘,! ''0 •■•■'■ ^. \ <? 
malting iaa was so controllod teat a to^emtdre of 0-10
was nateiateod teroug&rit tee reaction* tea a d d itio n  of
eldeliyda o  complete te eiteb Xiours* ;iftar ntemdteg -
O Toxtiija tt tea rosuXtait brem pasty is te ia ra  was paired,
onto icst stirred rad filtered* tee dried* crude*/.•■/
ye llov; ^-nitrosonsaldteydo weighed ICS grs&s# .C ryctcdX isation
tom steer end light petrslovea gave pare ^ nitrobcnsoldteyda
.-.■■■ .■’ ■' ■ ' ■ ■ ■ • ■ o ■' ■
te; etefters ofteroopcrart needles* s*p Si. *¥ieXdf 73 grams* •
,-f «n' a*^ ' ft c •: .fra ..K*,^ .^ gafcSLsg ,fiss3» l»i • , .
;: : . ■.’■ '■ tee mcteocl uaod m 3  teat of teodrard end Do ©ring
, (Jt: ^ ofv"Cb^#.-.iQe* 1047$ §2j 303}*:'■ v ;
■:. - tealyticoto W&& , o luaioo a a eKLari&a .(000 g*) m s  ■
dissolved te concentrated hytoodoric acid (360 c*c*),.. -'
. c
mid tee solution cooled to 0 tea teteu of ice end ' '■•■■ 
asraontem ellc-ridc# ii-iritrobaastedteydo (40 g*} was . • 
added te one portion to tea vigorously stirred solution 
when tec teaparoturo rose te twenty dtratcs to 20 ** • ■ ■ '
Iterteor s^tobmisaldcbydc (13 g») won added, tec -
■ ■ , *.•
temperature vising ta a of 33°* tec deer,yellow
solution tras ottered ter a farther two kourc, tec
terpordura gratelly falling to 0°» After 'rfcmdteg fcfe
rocci te m yo m tira  te r  an bony, the orange c t m id lo r id s  ^
of n-atenob-anzcldteydo woo deposited and filtered# v.
After* teteg niched dry, thte solid wee ouopcxdol' te .• ,-
concentrated hytotelcric aoid^CdO c*c*>* Sodtei!;
nitrite <27 g#) te viator (CO c*d») won slowly added
over a period of on imr ta tea isolation by noon© of a :.
^ope ra ting  f to a d  teooa o to x - tip  was below ilia  surface ■ -
of tea solution* to lea m& odt bate mtetetead tea
to^poramr© below © # After completion of tec reaction. ;.v;.
<?
tTi=s sol'rtiau vic.3 e’iii*j.*'3a £03? a f.c'iaox' teo tours at 0 • 
Sis l)i’o'..3 paraaXpi-.to m'us. eolisoiod on a fiitei* p e jez* 
end fiaooaposod t y v  -y  caatloas ad d itio a  to a  lar^o  
l>ojilap o f b o ilin s  tatej? (icoca c .c . ) .  a s  hydrolysis was 
vigorous end water lo  t  toy evapcx’a'Uea was raplaosJi -  
i. eolation was decolourised by fcoilire with, a llftlt
eIm*eoai» ;ea»i th» solution. filtered Lot. Ca ctcadtos 
ja  'tho rafrijaatox* ©v*J? tfco yooLwtl, arssc* csyctels
of wans flXierod off* o^rstals
* * y> *0
{SX.G g*J won# v®sry m m ?lf' pax$f . m*p X01~S"*
tfm  p T o o ete t • follow ed fe r  this- prtP«E&.i©n m &  
th a t I f  Pseli©»- (Boy* XGOX*. JH* 40000) w d  Irts d la s d e r anS 
■. S&gak; (B ert ® ,  12* m m  )»
(10 g#) «  oddod to  n iir t©
O iM :(lf0  <$•£** spfgrt 1*1) iM  the © irtnr©  wam ot to  ©0 ° •
- on a $i&m &baib* When th© cXdohydehnd iiaeo liro d  f 'the ■ 
solution  m s  reaoirsd f r o i th e  et©a^-bath« ■ Sb.® so lu tion  
tom od rcadlsh “btom  a s i th e  h eat o f  the :rtaotiom  laain ta in td  
v‘ .the. t f^ o ^ tu r s 'a t  0 7 ^ S °*A ftw th ir ty  ja im tes* the so lution  
m s  hoatod to  5S*G0l' .fen fifte e n  m±mxtm« te standing : in  ' ■ 
feed m tW f brsm iB ii ysllow  s o lid  separated* This m te r ia l 
■ was filte re d  o ff and washed fese o f m oM .with m ie n *' fhe  
dried. s o lid  weighed X0*3"g#,.. .• .., ■ .,• .
-fho risi2cin« o f n itm ta d  .g^hyarox^enaaldehydas (6*0 g*> 
was hosted ’nndeu* rofXan with hmsitis (ISO cue*) for thirty 
mimitos and the solution, filte n o t*  On ooslisg* s ta r © luster#
•... .V v
o f Tjufif eoloured short needles were . foisted. Ca rm a ilin g  40 c, 
tli®  solution m s filte re d  end. the needled o f €-nltro-3>h}idros^<
MnanMeliyde e s lle o te i. Cse re c i^ s ta llis a tu e n  from hot
isater g&ve the pure ^nitroS-S-hjdroa-^henssiaeliya® (2 .1  g .)
' c
la  the ftona o f pale yellow  needles, m»p 16S .
solution v&s Xuas
0tohi? ity of
; JSiassittsa fi£
. ■"'-•'■■ ■: !£-XIltro'bon2oltt acid  (15 g.) r a  dissolved■ is  :; 
vcm  acetic  sns±3 adiydrlde. (£5 c .c .)  end the lib e ra te d  
acetic  acid  dcm ly Cis t ille d  ItiwaagSi s ehart ^fractionating
O
colurm* A fte r 30 e*e« o f aootio ccM  B o ilin g  BoXot; 120
had hoea r M # ?  a ■■ferttes* q u a itijy  o f s^etie oftyWLS©
(25 o .a*} urns added m d  slow d is tin c tio n  contixmed u n til
a l l  the acetic  mzd m s resawed* The re s ite o l eo latio n  ■* #.
woo cono-satratcd to  XQ' © * © * r m a t e r i a l  ■■.deposited 
■ -■ ■ ■ ■■.'"■■ ✓>. ■' - 
■ ea'CoollBS dissolved .in  hot easteae. Statement w ith -
'deeoleurlalas charcoal, f ilte r in g , sad eooling o f the ; :
cootoa®. extract gave S-nltrobcnaolo eifliyarldo, iM c li,' a fte r  
fu rth e r re e ry s ta llis & tio s  from ceetsae, ’foraed f ia s , .white
needles, s.p I3S-13S.0 °. H e ld , T®. ■ ■ ’ ,
*
’ : B issboff end Each (B er. 1S3-1, J2, ;27e9) give "
* . *
JS#p .125 °*V. ■• ■ ’ '■ - O" ■ * ■ : ■ • ■ '
r»*P .#* r5^ pvrwf
‘ ■' A*3"».■Ifiti?0bes2Ol8 anhydride (2 .0  g .) re a d ily  dissolved
±a fiiy  pyrid ine (SO c .c .)  to  g ive a p ale  yellow  so lu tion  
which a fte r  heating a t 110 0 fo r  ton hours had darkened 
only s lig h tly . So n itrogen (Upside ftaios were evolved.
Shrcporatlom. of tto pyrtdias t a l  k t^ ^ t^ X io c t lc n .
ill© Wmm .residue from dry acetone gave uix&amgod ©-uitre^
bonsol© aitiydride (1*00 g*> m*p 134-5 *
'The method used for ft® preparation of f-cbloro- 
Benzoic acid was cm adaption of that given by OraeBe (Anrw 
XCD3, £$6f TO).
Xu a one litre throe necked flask carrying a
moelionieal stirrer m d  a reflux condenser was falacod a 
ntefrore of potassium por^mgCBaie (30 g#) in water (450 e*6«) 
and G-chXoro toluene (SO g*}* The mtefcure \mo slowly 
raised to boiling with continuous stirring* Two farther
q u an tities  of potassium pernsmganato, each of fifteen......
grama t wore added to tlio eolation after 1-J cmd 3 tours . 
relatively* After a totolof 4*1 tours beating under " 
reflux* oily drops of f^Gblorotoluene wore still observed - 
floating on the solution, 00 a farther portion of potassium 
periangsnato (15 m s  added, end the heating .©outimcd 
for- another ate tours*' a s  decolourised solution ias 
partially acidified tiife;lydroc^ xloric acid.and. 
dioxide bubbled solution until the precipitated
nmrancso dioxide led., dissolved to give a tomogonoouo,> -• •¥
traacparmt solution* Shis solution was warned to cbout 
CO* end continuously sn& .cautiously pci&fceitd w ith hydro** •
^ehXorio «. cxd (25 e*c*i gp.gr*'t.ts)*' te ©eoltegf ateiit
©ryiitalliui deposit of ©rude ^ cblorobeasoic c aid was ■
■:, . * o"--
£®m®df m.p 130-3 * BccrysiaXXteabion of tMs matiidal 
from toXumo gavt pure 2-aliloTO'bmsoie acid (11*5 g*} fe
" . ■ o
.the fern-of lo » g ,/ ailky noodles, ia*p. MO-X * ^ - 
Preparation sf 2-C?ilerob.on!Koic teliYdride* ■
:■ A solution of ■■B^ ohXorobtnaoia acid'(4 g*) tet- 
toofio aidydrido £©£&*©*}.■ was oloidy.iliatillod teroilJi a ■ 
short solute to 1C c*c#$- ted the temperature of t&o'; 
distillate Being Below: 135°* The remainder of 'the aaetie 
adid- Ovtio cmfe-drids steto%o was removed By-evaporation 
te  a ito e  cupboard*^ ft is p o lo  b m m '.rto id a o -:was .c ry s ta llis e d  
.from ether (50 e*e*) and odbaotpeirlly ^froa. alootol* when' 
C-ohloreBemoio tg figrfcldd was obtateod as wMto.pXattletS|. 
m*:p.7C*5-C0O#/XiOldf 1*95 g r r a o * - ; v v  '■Vp.''.--.-.-
■•„•■ .Adams* ’ Wiriix and French (1* ’.Amort teem. Soo* 1918* 
434) i .■ who' prepared; g-olilo^c^ by the ■ -. ■
action ©f bteiyX ohlsrido'on.iha a c id  gave m.pVS-i1'** -.■■■,
Ctabilitv of M l f M S e  tewrrda
■:• ■'. --A:solution of ,B-ol3lonaBousoio, aahydrids (0.5 g.)
•. *  * • O
te.pyrluhio '<10- o*o*)'.m0-mirtateci at- 1X0-' -for eight 
lours.. Bvporatioa o f .tSisjjjTidlBS e*rooa tesjpsratora ®ad 
crystallisation of tbs residual jaaterail from aleolsol
yielded- ;smtdie2igod cmydrMs ' (0*4 g*J ■ ,
E .p  7 9 - 8 1 * ,  ;,'; - , , .  :
rsr*** a -** TV
KX*&S*i&2&' wwiSi#' «^an
*f ft A
Pt^ '^ frrfkl a;^ ryj* 0*0*1rt*f
■ ; ■ llit; goners! method of Hodgson* Wsgmvtik m i :
^ bM  If* C&ea* Coct* 194S* IBXBlraa 0 -=o/
. •; ., oOTitroailtoo <SS g*} was dissolved in aonoonmatod•* * ■ -* f- * *
mid-C2S to»e*'£ ■ * .d*\X*84); ini .mtso CSS -s.o* j* ;;? •' * 
■ Sit solution was- eootod. to 0- ° and ■ stirred ^ rigorously; to ‘ 
gjvo a flat precipitate -of ttoo amine oolplmtt* Cmslisd ; 
its (40 g*) was added*; foltowod toy esditMtotriJ;s; ■ CSS ^g*>
,fe imta^CC0 cue*) to one toetcfu :-tos was ponrtd :
m  to aaispcnsion of. too and calctora ccxooa&to (SO g.) 
end cttrrod until,fyotMkig ceased* IMa wotottoat was - - ' 
poured-to mall portions; into a solution of sodium nitrito ' .
. * . . . ■ ■  . V- * 0
(tCO g*> ■ to water (S000- o*o*) tooatod to 40~5O;:- cxra stem 
toattoi'- After sutosldeaot of tlto reaction* m e :solution was 
.ftoaUy.-Iioated at 70°: tor-fifteen mimtoB^ By -.stem ; : ■
.distillation* almost.'pxtv- .^ dtoiti^ to'T'saio w&aototatoedf' ■ ■* + * ■ '*
m.p 115-7 Yield, 1? *3 grams* p.
us .jK&jtiasfessm sd& ..lasM&t.:  ^;
■ .'. ■/. ^ Mnitrct>ca2isa8 (7 g.>Vwas. fiissgolvea jbi <ary -
pyr-i3£n.3 (£0 e«e«) it* ttilO AwfcC**#* ■ 1*0 ( XCfV? 0 .
Tm  so lu tion  tiixtml £csft brovci cad* w itddii t o  n inn ies* . 
Ir e u i fc x a  o f xiitx^goa dionido yore o tao w eto t m o 
rm utl o f t la  open reactio n  vessel* dome o f /
t!:s aeXutioa cccurcf * a id  mo ttitrc c s  fr ie s  vcro 
d^rrrfXa or detcetcllo with cirr^f>toc&£o paper ' ■ 
C iu to j ix c rty  o f a to ta l o f twautyvtao to ero ?liocttog*
Sao aooled*tlac!£ o ily  p re fect t/cm tid ta rc to d  tlu xo  
times t;ito  l i c i t  petroleum to cstr& ct tl>3 itnmorcod ; 
pyri&too* Ic a rln g  £t& £c&  ta r  as residue* Attempts 
wore soda to  is o la te  pure rx tto r le la  & «  th is  res idua  t 
toy Sos&Xot c to rrs tic n  w im  e th y l eleoloX* ta t  renewal, 
o f too solvent lo f t  ts ly  cm to d tio ta tlo  cue# teo tto -r 
part of tlio toluol tar wao lasted to a COTait of stems 
»  a  process C lic k  removed a few crysta ls  o f txiolitrccd  
^eiaitro*serxsr^> ta t  too re s id e  ca trvC tasot w im  
ncrwgX rleetoal o r ecotla c o il g r/o  oaly a
nnofplcus c o lil C efo l c EOt 1'3
« £ lllc c .tic a * ■ . • :■ , . .  . ■.
W*VJ <|4‘*r*r A «£* ’. AP't *? *«■* A 4‘^'”*f’k"s'5fJ’'1 titoj'wl ■^ 4^ <*$
V
;■ :.' ■ '';A,«o2atdoa c? ^ efcdtTO^oasr-Ti®,(S g„) la ,
tES2r.r«3 „ryi*l3iR,3 (IS  C«C») .C ilC i*
cS££t Sx i m .Ijccsekj &rS fcrcrca t Kr/ss-Oclc-a* cvrpsxT-tloa
'o f Hio gsrlCSza e x l c iy s ts H is a tlo a  ® t tb® rosi& to fSwa 
tiia  n ia ia ta  ensrxsli o f 1 ‘gOTo m s la ac c l jw d to itro ^
0**3* :,
.*>, *
....■;. ■ fixe method ■istoaaecl- on that of Organic Syntheses* ’ 
3&48f Va&: SO* p *799 ®m®p% 'that' ito acid itself la '; 
isplated* and mot toe acid liydrocliloride* ' ■
.to eu eight litre throo-aookeS. £L&®k| fitted 
vith m. refltms ooadomoer m d  a rccteiicciy^ wore 
placed ^ ator C2500 e*e*.| g#)*.-5ha :■.■
stirred mixtmc heated on-St. sieemXhath and potassium 
peniamgaimte (90. g*? added in four lota at. intervals of . 
twenty latorta'v 5fee; pers«3gsnato colour disappeared to 
X§ hours*; too tier portion of potassium permanganate C$0. g*5 
was added, '.tie solution diluted with water (300 cue*) 
md.hmting m d  stiiw*tog.coattoisi tor a- torther three ■. 
hours*: ■ decolourised roactica-mtoture was
filtered, §nd the otodeoof siamgcresc washed with tot ■ 
ClCff. c.c*)• ;tdit filtrates *rcraconcentrated,at : 
loir temperature m  the :irocaum to. ICO- 0*c* * -and. '-' 
caretolly acidified to.Com^' red 'Trtto comomtrated ■ 
liydrochleric-acM* '.lUrther, evaporEtiom ;to:iracuo and ■'■ 
cooltog yielded a white crystalline solid* . was , 
filtered wr& ertreeted with, alcohol (300 c*o*>. On ;, 
filtration and .concentration:of,ihe extract, 'crystals •-
to -to e  to rn  o f. w h ite  needles were
m
" ' ■’ .. . * p :
deposited* Bio pure acid (32 g*)-had m*p X3S-6 *
&£ hia EtooSMa. £si5k -
. ^ Dimitrohaesene (0*84 g«). and pioolinio mid
wore ground together mad heated in a msrroif .
. /- ■ ; ' o'
tuhjg Isj Imeraloa in m  oil tocth at 115 « Imoliata
cr/olation of aitwgea flioscido casaod with such fpotiiiag.
*ry* “5,ort”,“ s 'i t t  ^  -
.carried out under toe eonditiom at tot a-ne time 
W t  ijp evolution of torom t m m  was observed* ihe molt 
of/£ydinit*robomono and pioolinto avid was mstototoed 
^ ^ 1 5  for' eigtrb tours* after toicft toe t^eraturt
/• ■ / " ■./' o
/was raised to 140- * isolation of Mtrogen cH02d.de- ■
/V i - i .  i  i j ■_ ‘
I fimes was suto increased at toe ^ hlgher iterator© and 
f; toe moll .of pyridine to to# reaction tube 'indicated.
that d cceroosiyXstion of toe pieolinie acid was also 
: taking place* After k totXX of fotarteeii hours heating*, 
‘.too- product was cooled* giving attack tor* tmm. which 
ls> crystalline materaial could be isolated*
 ^ I M s  prc^&raticca- was baaed on th a t sf Caaroaobi 
<»«♦ 1877* M * 284| to. 1884* £S2t ■ 274) tfcf ' -
preparation of 3*6«*diir#TOpW !mlic toi&«.
1,4-Bie^oronapMtoXers (10 g.) was totted in -
* ■»•
gen tly  b o ilin g  concentrated s it r ie  acid  (80© c .c .*  sp.gr.,
f- .-. '
1,33) until 1110 oily globules of ;<jlc&ievcau^ttoleni led 
dissolved* * process of & o a ,%  2j tours. ©a cooling, 
pitrotioa products separated end were removed by filtration. 
Bis filtrate was evaporated to a <jaarter of its volume 
over a fiLcne © M  finally to dryness on a steaa-bath. fto 
t o m  residue m s  dissolved in tot water (15 c.c.) end, 
after teeataent wii& decolourising ctorcoal and filtration* 
eveporaied to dryness, t h m  this mierial was bested at 
£CC » l»C-<&cltLoroi&ttoila laftydrAds suKLiaed i n  viiite
f *
tieedles* s .p  100-3 .  . ^
Creeba (Ber. 3500, £3, 8022) gives ©,p 101 “*
>Tl5. p lu
■ wlsSwdijss!£jSitii£isi H a z m t s z t * U w L *
3,6-MiMetopMhslic asfydride (7.5 g.) was 
dissolved in dry pyridine (IS c.c.,) by gentle wreaisg.
By imersion in a lies%ed ell bathj the temperature 'was. 
raised to 110 * a M  mintained thereat* Tb& ielntiaii.’temed 
brera* and solid material was deposited on the sides and ■■. 
Bottom of the reaction flacle within teenty mimtes* After 
too hours heatingf the resulting' thielc Broun' sludge was 
filtered rad light petroleum added to the filtrate | ; 
this precipitated farther Broun, solid* n!IMs. combined 
material was coUeeted on a filter tonel m d  wat&ed free . 
from pyridine.tdlth further light petroleum* After drying 
overnight in a dosiccatorf the crude material(8*S g*> 
a/as dissolved in S05S aqueous acetone rad decolourised 
filth raimal charcoal, to reciystaUisations tom : ' ■ ■ •
U r
equeous acetone gave 2 |3 ^ d ic to 0 ^ > lm ^ l**lj5 -d ip y riiin ira
betaine as long, wMie needles of the pratabydrate ,;
ishisjli darkened at ISO , tat did tat melt below 330 .
Pound s C, 02.97 | XI, 6 .53 } II ,  6 .43 f
, requires -62.67 '» II ,  5.4Q ) I ,  6.S3S. .' J ! z ~ X  
' \ % pt% "n h
‘ $&ia pemtohydrated cos^ouad (0*29X4 g*J m s  
boated at 105 ° fo r hours rad allowed 'to-'.'Cool' in •
an evacuated desiccator over phosphorus p«ntoxito*. .l!te ; 
weii^ it'of 'this dehydrated material'. w  §*8301 g*f a 
loss in,.weight, of 2U0S5* , t o  calculated loss is  80*9%
EgassgMga i£ ME3M&3... ■._■;.•: ;•;
>*■& ' - • T m  tathod is that of Hoora, TJcrrads and Pound
0 0
C r^*CStfBUSoo# 1021, 1?83). , .
Corm^TCiBl plitMlic €aahy$Jrt&e (DO g#>. tma
clissalTOd in  a solution  o f ©odium l^ ro x id o  (38 g *) 
in  wates* (SCO'0*0* ) *  A Btr%m  o f o h lp rim  was passed ■ 
in to  the solution  * Tk® aoid sodian s a lt o f 4~cl&oro~' 
aaid  m s slowly p rec ip ita ted  m d ?<noYQd l>^ r .
■ filtration at Intervals* a o  total precipitate' of 'tti•* * •
codlua e a lt w ci$ied 33.7 crass, fflds s a lt was re c ry s t- 
« ,a llis ea  ones from hot, w ater, then dissolved in  warn ' 
w ater, and the so lution  a c id ifie d  w ith  d ilu te  sulphuric 
acid . E xtraction o f the eo lation  w ith  ether end 
evaporation o f the solvent save 4-cH Q rophfhalle acid  ■ ■ 
as a wfcite, amorphous s o lid . This was not p u rifie d  by 
re c ry s ta llis a tio n  b at was a t ones converted to  the ;;: f - 
anhydride by heating a t 170-100 fo r  th ir ty  m inutes, ; ^ 
follow ed by d isso lu tion  in  acetic  anhydride (is 15 c.e.£ 
' end slow evaporation to  dryness. She residua was ■ ■ ; t  
dissolved in  the minimum amount o f alcohol, trea ted  : «- 
v itb  a l i t t l e  .decolourising charcoal and f ilte re d . 
4-C hlorophthslic anhydride was obtained as ;«eolourlegs
, ■*- ' '' " f Q *  ' ' 1 ' ' s • ' - 8 ’ '1 . r  i , -
prism s,,m .p 96-7_. Yield, 9.3  grm s* , , : : ...■ -
, Eeo (Aon. 1S36, 333. 233} gives m.p.©6-7 .
97
c£ SrSOaamSsate
A solution of 4~c£dnrep!rU&2lto enhydrIda (2*0 g*)
in $$rg ppridiac (10 c*e*) was mlntatoed at 1X0 ° far five ■ 
hours* Th® so lution  darkened but aXi^itlsrtond evaporation 
of the pyridine gave a residual materiel iMdi, on eryoW 
-aXXisatlon feom ether, yielded imchanged: d-chXoropht&^lio 
cnli^dride.(1*84 g.}, m*p 05-6
©
*
of.f etraokioronktlicli^  /nfryflrida :M  Pyridine* ■
ITetramloroxSitbaXio o^rdxi&e (4*8 g*) dissolirtd - 
in pyridine (SO c*c«) on gentle warning, giving a wine-red ■ 
solution* On continued beating at 105%a brown solid was •’ 
sloivly deposited* fbe beating was discontinued after thirty 
minutes end tho resultant black precipitate filtered, 
wasted wit^ i ligroin end dosiooated* Severed dissolutions 
to' aqueous dionan end treatment with aecolourising charcoal 
yielded only: a dark town amorphous powder which :retoicd 
.aH. attempts. at recrystallisation* toto product; was
tosoluble to tte most ^common organic soXvonbe $ hut soluble*'. ■*
ia  m te r . ■";'
yotegaaMea M  af^ Piehlero»Maisli.a 'MsSglfla £za *~Sfi2Matft. 
gSi-Piate-(6*2SMi&)-2»§-S^tesl2S4tisia*
A solution of 3|6-Siel&QropM2mlia edbySrids (1. § S.)
'in  dry distilled <*~picolIm  (10 o.e#) m s heated at 120°
tor fifteen horns* llo apparent reaction  having ©ccured '
during th is  treatm ent* 'powdered anhydrous sine chloride '
{1.0 g*) was added. A fte r heating for a fiirth e r fifteen
hours i fin c i yellow  glass w ool*liko  needles s^ ara tcd
on coolly* Hi# crystals <0*35 g.) wore filtered and
■ re c ry s ta llis e d  from * -p ic o lin #  <5 c .c .)*  g iving  
c .
o< i-^dik^^O^-i^idsrlJ^SiO-diclilorohydrMdene in the :•
fora of yellow needles | these crystals did not melt
-/bolder 330% ^  ,; ;
Poimd t^ ^ '5 7 .4 t  E*
: -:;re^ ires; i;Of 57.5|.:Hr 8*41|: IT*' 4*800.
CD J
■ '^t*L
7hg EscrSia& use! tic,a th a t t *  Z io c ltia j c a l 
C o llin  (Oer* 1005, J2,
a»7ala i clfci3 (sg £ *} vc.3 dissolved ia  coaceate&tod 
ca lp M rio  coisS (CCQ £ . ,  ts?.2r. 1 .84} cad tho eo latio n  
cooled to  o by te s ro to a  la  a b c th  o f iso  cad s a lt. v/it2i 
vigorous noebfinieal e tirrte C j c n& rtare o f concentrate!
. n it r ic  tusid (10 g .#  ep«cr« X.CG) c a l coaoentratcl sulphuric 
acid  (75 £ .»  ep .g r. l.D l)  voa c & lc l Cropwiss eo th a t tho  
tcrperatura o f Uio eo lation  d id  e a t ris e  above 0 . A fte r  
otan lteg  flv o  lo u rs » tlis  in it lc lly  yellow  eo la tio n  turned • ,
l ic t i t  t e a .  This vas cautiously cddcd td th  s tir r in g  to  
three lit r e s  o f ra te r  cad the Isaa lab ls  a a tc r le l f ilte re d  
o f f .  ffibe f ilt r a t e  u ia  d ilu ted  to  ocvea lit r e s  end pcursd 
on to  e u ffic ic n t afeySSraua codiua ccafcooats la  a te a  l i t r e  
f lo f ;  fo r  n s a ti'd itc e tlo n . SSia p rec ip ita ted  ts w a  n a to rie l 
was filte re d  o ff  cad crystoH ioed frtra  cgaooao alcoho l. 
E J-lliti'o -s rto la iC lm  £10.0 £ .)  vns obtained la  the te rn  o f
O
pe& U cV yellotf needles* tup 7G-C *
E c ils te la  cad n&baes ifissu 1CC0, |5S , id )
s -JH ti-o -a -ts la ia iaa  (S3 g .) was ©Med %  acsetie
3100;
cuhydride {20 g.) and the- solution wnrmwd fo r fifte e n  ■
mimtes on a etoon tofh* On cooling* e^stoXa of 2~nitro*
$ -l>-toluidide were deposited ® d  filtered* Eecrystollisation
ten acetic acid gave the pure material in the'form of i"';,:’
0 . • 
em ail* r e !  needles, sup 144-5 . Y ie ld , 2C.3 grass.
_ Brand and Soeller (Ber. 1207, |a» .3330) give :
m # p  144 • 1
The method used for fee nitration of 2~aitro* 
acet^^-toluidida is that of Scott and Bohtoson (dV Chem. 
Soc# XD22, J&I «&>♦ . ' ; : /
Iteing nitric acid (40 c.c.y sp.gr, 1.5) » ■  ;
© ■ ' 1 ".; <■ ■ r  - .. 1 ' ..
cooled to Id hy immersion in a hath of iced water. With 
mechanical stirring* 2-nitroace1>T>*toluidide (10 g.) \/as 
added in portions* the tespemture of the reaction5 .
. ■ •■■.. , • 'ft ; ■ ■ ; ;; : V ■ . ■ . • ■ "■’: ■ ?V ' • ' , :■ ' if ■ >g -
mixture heing maintained at 15*16 . Addition of the ©nine 
was complete to 45 minutes* and the solution m s  farther 
stirred f:-r ij hours* the .temperature slowly rising to r 
that of the surroundings* S&* resultant brown solution 
was poured into a litre of iced water* ^end- the :thich ' 
yellow precipitate collected and dried. Sir-dried cake - 
m s  recrystallised from alcohol (125 e.c.)* the reddish*- ■ 
^yellow .crystals of irregular- shape he log deposited
o
possessing- a melting point below 155' * ■ Eec^stslli,sation 
from ethyl.; acetate gave 2*3~diMtreaeet~pr t oiui&ide
Several methods for the - hydrolysis of 2*S**dinitro 
aooto-^toluldido wore tried* but that of Pago and 
t lm & m  (J. Chm* Soc* 1B23* 123, 3D50) proved the mo0t:'":-;
iSSfol*
2* 3*Btoitroao ©t~j»*t©Xuidine («B g.)
for two hours bn the water bath with concentrate
* o.o.*sp.gr, 1.84} and water (223 ©•©.)
Cu cooling* an ©range 'precipitate wao deposited • Et 
crystallisation from ethyl alcohol1 of this a 
2*3*dinitro*,E'™toluidtoo (16,6 g,J in the ffes 
yellow nsedles, nup 123-4 . i '■-
asa <lia*5iSl Giv-a a.p 184
i s s s m S S m  s £  Sj^ lSs^aateSasaa- : , ; .
T m  general procedure for the &$«£&alien of - • 
©alneS' in the aromatic series given'by- IbSgsoat (J* Cham*
■ ■ w, ■w W., ■ ,• *■ ... i . . •> 1 • ^  "»  ^ ,( i' ■•
Doe. 1942j1 74”) was used.
A saspensioa of 2,3-dinitra-2.-tolui(3±a3 (10 g.) 
is glaslsl ecetie t . a id  (CO c.c.) v a a  cautiously ©iaed 
to on ioo-cooled solution of sodfaa ni-orita (8.0 g.)
: 3LC2:'. 1
* ' *  >  . *
to coventrated xsfd solplmrtotoid (40 eto«;iSp.gr* 1#S4)| 
to# temperature being tepf bttoir a) * After ©ttodtogr 
half m  hour* to# resultant viscous mspenslon slowly 
added over a period of. toint.y minutes toto a i?i|porotififly,' 
ottered suspension of cuprous oxide (14 g#) to i^soXuto 
alcohol (ISO cue#)* Solution of nitrogen i m  :VS|pfOUSf 
end tod totperature of toe solution rose .during .too - .
■ : ,. V * ■ •■
reaction to 40 « After complete addition tot solution 
was* alltwid to stand at room t&wpexmtars for X§ hours* 
Dilution with an equal volume o f vat or wm followtd by - 
steam distillation* A fte r removal of tot alcohol*' a v' 
yt3i« solid distilled m m  which* after" drying to ate* 
weighed 6*10 grams* to  ro crystalX lsation  teem, ethyl
s
alootol* 0|0**dinitrototoaaom' was obtained as polo
9 *
yellow .ixoodled * s*p 60*1 * ';:
<3V Oust* 0oe. 1023* IBi
C ......
* ..
fhs oxidatioa ©£ g,3-&liiitrstalaeia was base!
©a tis* preoeSars © f Brafisr, Best ead Jillsa (J . Cltem.: 3oe. ■ 
10S3, ©81J fo r  ©bfedaing tb t ocaa produofc-fS?oai 2 ,3 -' 
fiiaiiroetJ^ lboiis®#* i: .  ,
2 ,3 -a in ltro to iasa©  (4.G g .) was a d le ! to  a  
eslu tio a  o f p e iass im ^ d ieM ^ ata  (22 g .) ia  eonoeatrajioa 
e u ljlu r i*  ocia (H O  o .c ,,sp »g i,» 2-84) ead w ater f i l e  c .c .)
;The 'pix^re; wan .gently $3^4.■ green,
o il;- floating-. 0n'.:tlie^;aotaiipB: ;ii^appeai*eil^«^jing; ,el>out ■ %i. ■ - 
tore#,- A^^yponring:i in to  w ater (250 e .c *) and,;cooling, 
the green, solution,: slow ly deposited crystals*,--These were 
collected ,and dried (3*3g.) . E eo ryeta llisa tio n  from warm 
g la c ia l■: acetic' a c id ,. a fte r treatm ent w ith . animal charcoal,. 
gave.;2,3»din itrob w hite primus,..,
m« p sox-a . '
Brady, Bay and Allam ( loc* c it)  d id  not record
the m elting po in t of" th e ir  product, ,M t ffe e llt ,{Ber«; 1895,. .■■- 
. W"- . ■:-' *■■'■ o ' 1 . " ■ ■ '
m*p. ,201,.* ;
- D initrobensoic Acid and P yrid ine* .
Of •6-G sr>o^-S-EitTOpheRyl-l - PC TiaiM m
Bet sine P i crate* ,'J t ^  ws ; ■ ;:;n: v;^
Addition o f 2 ,3-dinitrobenzoic acid (1*50 g*) 
to dry d is tille d  pyrid ine (10 c*c*) gave a white 
p re c ip ita te  o f pyrid ine s a lt which dissolved on warning* 
The so lu tio n , heated a t 110 fo r two hours slowly 
darkened! fxmes o f nitrogen dioxide were evolved and 
detected w ith  starch-iodide paper. To complete the 
reactio n , the"solution  was heated under gentle re flu x ; 
and 'a fte r 's ix  hours, cry s ta id  were observed on" the sides 
o f the reaction  vessel| a fte r a to ta l o f ten  hours, the 
p re c ip ita te d  dark broTO needles were filte re d  o ff . T h e  ;
. / ?
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X iG-t- £sC*l-< i -wx (
*7
:><'
u  &  ( W \ , / k  k . t/i,'C6  . h l / t t w i v
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jr5$Sle3 Co*Ca g#) X7QT® xdXLt 1dgeoto* fe io d  m d f. ,
«cr^trldisod tesica fro tlio sdMrm m & w x  of i^mtas'
%
ccotcno (1 1 1 ). S ia rasu ltcn t t*i"f-colaupod stout roGa 
Car!:sr.ol at rrcf cssl 4ocotpos$d at 225 .
2 sS33 crye ts la  roue dissolved ±a csjaootta nyt& yl 
c lo o l» l ( l i l j  2 c .c .)  s a l a  o a to ra tc l eo latio n  o f p lc rle  
acM  cuS&xl* Cn s ^ tc k J a g  , tho p io rato  was deposited to  
a y o llw  xwK.'ics*. S o axyate llla iitlo a  o f t liia  c a to ria l fro  i  
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